VOL XVII. No. 


ARCHIVES OF OPHTHALMOLOGY. 


A CASE OF INJURY TO THE EYE FROM LIGHT- 
NING-STROKE. 


By Dr. F. BULLER, Monrreat. 


PROFESSOR OF OPHTHALMOLOGY, MCGILL UNIVERSITY ; OPHTHALMIC SURGEON TO THE MON- 
TREAL GENERAL HOSPITAL, 


NJURIES by lightning to the organs of vision are so 
] uncommon, and so few unequivocal cases of this kind 
are to be found in ophthalmic literature, that I believe the 
one which has recently come under my notice may be worth 
placing on record. 
At first sight it would seem to illustrate the popular 
prejudice in regard to the supposed danger of sitting near 
an open window during a thunder-storm, but a little con- 
sideration of the surroundings will show that the fact of 
the person injured being near the window had in reality 
nothing to do with the accident, inasmuch as with no win- 
dow at all in that part of the house, ceteris paribus the 
result would in all likelihood have been the same. I am 
indebted to Mr. James B. Paige, of Amherst, Mass., for the 
history of the case at the time of and after the accident. 
Mr. Paige was then a student in the Montreal Veterinary 
College, and has since taken his degree as V. S. in the same 
institution. I can vouch for his statements being entirely 
reliable. I am also indebted to Dr. T. W. Mills, of McGill 
University, for his kindness in bringing the case under my 
notice. 

The injury caused immediate and prolonged loss of con- 
sciousness, with a condition of collapse so intense that for 
several minutes life seemed to be extinct, and about three- 
quarters of an hour elapsed before there were any signs of 
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returning sensibility. Mr. Paige, who was himself present 
at the time of the accident, gives the following description 
of the occurrence: 


“The lightning struck the chimney of the house, and in its 
downward course divided into three parts. That part of the elec- 
tric discharge which caused the accident passed to the casing of 
a window near which the person injured was sitting. Attached 
by a screw to the upper casing of the window was a large iron 
hook on which a bird-cage was suspended by means of a brass 
chain. The electric current followed this chain to the bird-cage, 
left it at one corner, entered the body of the subject of the acci- 
dent, and passed out of the room by a nail in the floor. That the 
electrical influence in this quarter was intense is proved by the 
fact that the links of the chain were in some places nearly melted 
apart, while the solder at the corner of the cage, where the fluid 
left, was completely melted. Again, the nail by which it passed 
through the floor was considerably roughened ; it appeared as if 
it had been partly melted at a high temperature. There were 
three other persons present, outside the window on the piazza, at 
the time, one of whom was thrown down by the shock and ren- 
dered insensible for a few seconds ; the other two escaped wholly 
uninjured. 

“The young woman inside the window was thrown from the 
chair on which she was sitting directly across another chair about 
two or three feet distant. She was taken out to the piazza im- 
mediately, and her condition was found to be as follows. Com- 
pletely unconscious, muscles relaxed, left eye closed, right 
open, face purple, pulse at wrist imperceptible, neither heart 
sound nor respiratory murmur to be heard. . 

“Later on an examination showed the course of the electric 
current to have been as follows. It struck the head above the left 
eye between the brow and hair, which was the part apparently 
nearest to the bird-cage, singeing some of the eyelashes, and leav- 
ing a red mark on the brow, thence passing in front of the ear 
and down the side of the neck in a forward direction, it reached 
the median line of the thorax ; near the lower part of the abdo- 
men it came in contact with a safety-pin, and here caused a 
rounded eschar in the integument ; dividing at this point, it trav- 
ersed the outer surface of each lower extremity, its course being 
marked in each by a distinct red line, especially distinct on the — 
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left limb, on the back of which just above the knee joint was a 
burn about the size of the hand. It had the appearance of an 
ordinary burn, and was only superficial. No trace of the current 
could be detected again until the foot was reached, from which it 
passed off by the joint of the great toe, tearing a hole about 
two inches in diameter in the stocking and slipper, but not 
leaving the slightest mark upon the skin. With the exception of 
the burned spot on the posterior part of the left leg, and one or 
two small burns on the body and the right leg, hyperzmic lines 
alone marked the course of the electricity in its passage over the 
body. 

“So soon as the clothing about the neck and chest could be 
loosened, artificial respiration was commenced. In from three to 
five minutes the first sign of life appeared in the flexion of the 
right leg. The dark color disappeared from the face, and the 
pulse could be felt at the wrist ; it was then weak, rapid, and ir- 
regular, The treatment was kept up for ten or fifteen minutes, 
until the body began to feel cold, when the subject was removed 
to a bed in the house. The moving caused a disturbance of the 
circulation, as was shown by the pulse, which became very faint 
and fluttering. In order to encourage the circulation cloths 
wrung out of hot water were applied to the chest, and as soon as 
they became cool were replaced by fresh ones. Soon a new train 
of symptoms set in. There was difficult respiration, mucus and 
saliva, which was very abundant, gravitated back and could not 
be swallowed because of complete paralysis of the pharynx, 
There was a similar loss of power in all the muscles of the upper 
parts of the body as well as those of the upper extremities. The 
symptoms were those exhibited by an animal when being asphyxi- 
ated : violent muscular contraction, difficult and forced respira- 
tion, etc. To remove the saliva and mucus which caused the 
obstruction, the head and trunk were lowered and large quantities 
of secretion wiped out of the pharynx with handkerchiefs. 

“Tn from one half to three quarters of an hour from the time of 
the accident consciousness began to return, and the muscles of the 
arms to regain strength. Sight returned to the right eye, although 
the eye could not be moved. Though the patient could hear she 
could not speak. This was shown by the fact that, when asked to 
press the hand if she felt better, the request was complied with, 
About this time the paralysis began to disappear gradually from 
the tongue. There was absence of any considerable pain, and 


| q 
| 
| 
| 
| 


| 
| 


134 F. Buller. 


with continued improvement through the night brief intervals of 
sleep were enjoyed. The next morning, about twelve hours after 
the accident, there was sufficient effusion in the upper and lower 
lids of the left eye to close them. This lasted for several days, 
and when it became absorbed there was noticed a slight effusion. 
in the anterior chamber (?), which interfered considerably with 
vision. There were no signs of inflammation in any of the parts 
of the eye. There was a complete return of the cerebral functions, 
the mind being clear and active as usual. The patient could as 
yet only swallow a few drops of iced water at a time, and this only 
with great difficulty. The trouble seemed to be in the pharynx, 
as the initial acts of drinking were readily enough performed. 
The pharyngeal paralysis passed away slowly, and after about two 
weeks solid food could be swallowed. The strength of the patient 
during this period was sustained by thin gruels, brandy, and a 
liquid preparation of beef. ‘To allay the great thirst of the first 
twelve hours small pieces of ice were frequently taken in the 
mouth. ‘Twelve or fourteen hours after the accident intense pain 
set in about the head, neck, arms, and chest. That about the 
chest continued during the first day, but was somewhat relieved 
by mustard poultices. The pain in the head was constant and 
very severe, lasting seven days ; during the first five days it was. 
relieved somewhat by cold applications, which were replaced by 
hot ones on the sixth, and continued for two days ; after this the 
pain occurred only occasionally. The pain in the neck and arms 
was not so constant, but when present was severe. The severe pain, 
preventing sleep at night, was combated by morphia and atropia. 

“ For five or six weeks the left eye was drawn inward and up- 
ward, double vision resulting. At no time during the illness did 
the temperature rise above 101° F. The functions of the urinary 
organs were not interfered with at all; constipation was marked 
for a time, there being no movement of the bowels for five days. 
after the accident. The latter was brought about by enemata and 
small doses of gray powder, after which the bowels acted regularly. 

“The patient remained in bed two weeks, then sat up for a short 
time daily, until, at the end of four weeks, she was able to travel 
thirteen miles in the cars to her own home. Complete recovery 
has taken place, with the exception of the left eye, the vision of 
which is somewhat impaired. It is to be noticed that menstrua- 
tion was in progress at the time of the accident, but continued as. 
though nothing unusual had happened.” 
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At the request of Dr. Mills the young woman came to me for 
an examination of the eyes, about the middle of last February. 
There was nothing abnormal in the external appearance of the 
eyes, and no evidence of injury to the adjacent parts. The con- 
junctiva, cornea, anterior chamber, and iris appear just as in the 
other, sound eye. The pupil is of medium size, but does not re- 
spond to light quite so promptly as that of the right eye. Vision 
of the left eye not improved by any glass. Right eye V=a 
little sharper with —50 c ax. 90°. The existing visual defect of 
the left eye prevents any accurate estimate of its power of acc., 
but the ciliary muscle is certainly not inactive. All the extrinsic 
muscles of the eyes appear to do their work efficiently. 

Two hours after free instillation of homatropine, gr. viii. ad 
unc., there is R, H=1.00D; V=: L,H =1.50D; V = 4x. 
Although under ordinary circumstances there is binocular vision, 
a vertical prism gives a latent convergence = 18°; abduction - 
= 3°; adduction = 42°; and there is a doubtful rt. hyper- 
phoria = 2°. 

It will thus be seen that there is an insufficiency of the external 
recti, which may of course be her normal condition ; or, in view 
of the fact that she suffered from no visual disability of either eye 
prior to the accident, it is more probable that the left ex- 
ternal rectus has not yet fully recovered from the effect of the 
injury. 

By focal illumination there is seen to be a considerable opacity 
at the posterior surface of the lens, very like that of an ordinary 
posterior polar cataract, with this difference, that the opacity is 
obviously for the most part situated in the lens substance, and 
does not, like the so-called posterior polar cataract, present a con- 
cave anterior surface ; the opacity has a circular outline, but is 
not sharply defined. The circumference being more opaque than 
the middle part, gives it a ring-like appearance. Beyond the 
principal opacity there are several cloudy streaks extending 
towards the periphery. The vitreous contains a few floating par- 
ticles, so fine that they are with difficulty distinguished even with 
a -+ 6. D ocular behind the mirror, 

The optic nerve is very pale, its margins blurred and slightly 
indistinct, but this indistinctness may partly be due to the defec- 
tive transparency of the lens. There is nothing else indicative of 
an optic neuritis, past or present. 

In addition to the pallor of the nerve there is a considerable 
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diminution in the calibre of the retinal blood-vessels, both veins 
and arteries, with a loss of the fine vessels of the papilla to about 
the same extent as may be observed in an ordinary case of moder- 
ately advanced simple atrophy. Several of the larger vessels, both 
veins and arteries have whitish borders on the papilla and for 
some distance in the retina. Other than the foregoing there are 
no visible changes in the fundus oculi until we come to the ex- 
treme external periphery, at and somewhat below the horizontal 
meridian. Here there is a broad patch of irregular choroidal pig- 
mentation composed of ill-defined masses of dark pigmentation, 
but not so black as the pigmented deposits commonly seen in 
choroiditis. The anterior boundaries of the pigmented area ex- 
tend beyond the opthalmoscopic field, but about the centre of the 
patch there is an irregular break about the size and shape of two 
optic papillz half overlapping each other. This patch, though of 
a much paler hue than the surrounding dark pigmentation, is itself 
partly covered with pigment, but is of a dull orange color. If its 
pallor is due to atrophy of the choroidal stroma at this part the 
atrophy is not sufficiently advanced to show the tendinous white- 
ness of the sclerotic. 

It would seem to be either a circumscribed rupture of the cho- 
roid or an imperfectly absorbed effusion of blood, or, what is 
more probable, both these conditions may be present. 

It will be observed from the foregoing that the injury has re- 
sulted in damage to the external muscular apparatus, the 
crystalline lens, the choroid, and, lastly, the optic nerve, to which 
latter, no doubt, the visual defect is chiefly due, for in addition 
to the partial atrophy already noticed there is a very pronounced 
concentric limitation of the visual field, which certainly cannot be 
accounted for by any of the other lesions mentioned. 

The color-sense, though impaired, is pretty uniformly restricted 
for all colors. 


It is not easy to explain just how this injury to the optic 
nerve has happened, since we have no knowledge of the 
ophthalmoscopic changes shortly after the injury. There 
might have been an effusion into the tissues of the orbit 
causing pressure on the optic nerve. That something of 
this kind probably did occur may be inferred from the swell- 
ing of the eyelids, which is stated to have lasted several 
days ; or there may have been an effusion of some sort into 
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the sheath of the optic nerve ; or an interstitial neuritis, as 
a result of concussion of the optic nerve. Any one of these 
conditions might have resulted in the existing partial atro- 
phy. I have not been able to find in ophthalmic literature 
any case of injury to the eye from lightning in which an oph- 
thalmoscopic examination was made shortly after the injury, 
with the exception, perhaps, of Brudenell Carter’s case [St. 
George’s Hosp. Rep., v., p. 322], incorrectly credited to H. 
Power by T. Leber as well as by De Wecker and Landolt. 
In this case such an examination was probably made, but 
there is no mention of ophthalmoscopic changes ; moreover 
the injury was not caused by direct contact of the electric 
discharge with the patient’s body, and as the man recovered 
perfect vision a few daysafter the injury, it is not at all likely 
that any visible intraocular lesions were induced. Of the 
few cases that have been reported since the ophthalmoscope 
came into use, those presenting intraocular lesions were all 
actually struck by lightning. In one, reported by T. Leber 
[Graefe’s Arch. fiir Ophth., Band xxviii.], the general dis- 
turbance, burning of the surface, shock, and paralysis were 
greater than in our case. In this instance, too, both eyes 
were seriously damaged. Nevertheless the ocular lesions in 
our case are remarkable both in their number and severity. 

The injuries known to have been ‘inflicted on the eyes of 
the few cases hitherto reported, may be summed up as fol- 
lows: Paralysis of the muscular apparatus, including the 
muscles of accommodation; cataract; deep-seated changes 
in the ocular tunics, such as ruptures of the choroid, choroid- 
aland retinal hemorrhages, detachment of the retina, paral- 
ysis of the optic nerve in the form of atrophy of the nerve. 
Four of these conditions were present, or had existed, in our 
case, and may fairly be attributed to the injury, since, as 
already stated, there was no visual abnormality prior to the 
accident. 

It will be noticed that all the lesions present were such 
as are known to result from ordinary forms of traumatism 
and the inference is obvious that they were caused by me- 
chanical violence, rather than by the chemical or thermal 
action of the electric current. In support of this view, we 


138 F. Buller. 


also have the fact that the woman was thrown by the force 
of the electric shock, a distance of several feet from her 
original position by the open window, a circumstance that 
cannot be accounted for, except through the agency of ex- 
ternal mechanical force. 
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CASE OF INTRAOCULAR SARCOMA AT CEN. 
TRAL REGION. 


By A. HILL GRIFFITH, M.D., 


ASSISTANT SURGEON, MANCHESTER ROYAL EYE HOSPITAL. 
(With two wood-engravings.) 


The patient, L. T., a man aged thirty-two years, came under 
my care at the Royal Eye Hospital on the 7th of November, 1887, 
complaining of gradual loss of sight in his left eye for eleven 
weeks ; there had been no injury, nor was there any pain. The 
pupil reacted well, the vision was 16 Jager, but he held the reading 
‘card to one side. On roughly taking the field by the hand test, 
it was found that the limits were normal, but there was a blank 
in the centre. The other eye was normal in every respect. 

On ophthalmoscopic examination of the affected eye a rounded 
opaque prominence, closely covered by the retina, was seen grow- 
ing from the centre of the fundus near the outer side of the optic 
disc, rising quite steeply at the side near the disc where some 
retinal vessels ascended, and also above, in both of which direc- 
tions the limits of the growth were sharply defined. Below and 
at the outer side it gradually shelved down, and the retina was 
cedematous and perhaps slightly raised from the choroid at the 
termination of the growth in these directions. The fundus was 
elsewhere normal, the appearance of the disc was unchanged, and 
the refraction of the disc was emmetropic. The most prominent 
part of the tumor could be seen by a convex lens of 1o D. and 
was of a lightish yellow color, and the retina covering this part 
showed some shining particles. No vessels could be seen on the 
growth save those belonging to the retina. A chart of the field 
of vision (Fig. 1) taken with McHardy’s perimeter, showed a 
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normal periphery, with, just above the centre, a scotoma for form 
in size about 15° in each measurement. 


Fic. 1. 


The diagnosis was a matter of no difficulty, for it appeared to. 


me that it must be either a sarcoma, or possibly a cysticercus 
under the retina, and the latter was negatived by the absence of 
movements when the patient rolled his eye in different directions. 
Dr. Little, who kindly at my request made careful examination of 


the eye, fully concurred in my opinion; so with the patient’s. 


ready consent I removed the eye in the course of the next few 
days. 

The globe was hardened in Miiller’s fluid, frozen and bisected. 
into an upper and a lower half, the latter portion being mounted 
in glycerine jelly in the way described by Priestley Smith in the 
Ophthalmic Review, 1883; the upper portion was kept in spirits and 
used for microscopical examination. Fig. 2 shows the lower half. 


of the eye with the main mass of the tumor close to the outer side 
of the optic disc, but reaching at the temporal side to the equator 
by an elongated process which here seems to be received into a 
cleft in the choroid, and becomes incorporated with that mem- 
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brane. The /ofa/ separation of the retina, shown in the figure, . 
must have been caused by the maceration in the hardening fluid, 
for it was certainly not present before enucleation of the globe, 
although as mentioned before the process had just commenced. 
The vitreous surface of the tumor is smooth and rounded, and 
uniformly covered by the hexagonal pigment layer. The at- 
tached surface is closely applied and adherent to the sclerotic, 
which is slightly but distinctly bulged backwards at the part cor- 
responding to the most prominent part of the tumor. This ten- 
‘dency of the tumor to perforate at the posterior pole of the eye 
has, it appears, been noted in several cases of the kind. The cut 
surface shows the main part to be of a light yellow color and 
rather open in texture; the promontory-like process at the tem- 
poral side is denser and of a dark chocolate color, and the middle 
portion has intermediate characters. 


From the ophthalmoscopic examination and the size of the 
scotoma in the field of vision, I was somewhat surprised at 
the comparatively large size of the growth when the eye 
was opened. The field was traced in a good daylight and 
with a travelling object of one half inch in diameter, and 
the scotoma indicates where the test object entirely disap- 
peared. So we must eonclude that only a portion of the 
retina covering the tumor had quite lost its function. 

Microscopic sections showed the tumor was a spindle-. 
celled sarcoma with a good deal of fibrous tissue, very few 
vessels, but a good deal of pigment, and the lamina vitrea 
of the choroid could be traced over most of the surface. 

The point of interest in the case ts the central position of 
the growth, for it would appear that comparatively few 
such cases have been recognized ophthalmoscopically, and: 
I have only been able to find records of the following six. 
cases : 

Otto Becker records in these ARCHIVES (1869-70) three 
cases that were under his own care; in two the growth had 
burst through the posterior part of the globe without attain-. 
i ing any great size inside the eye, and in the third the eye 
was removed when the growth was quite small, and limited 
to the central region of the fundus. He notes that de-. 
tachment of the retina is not nearly so liable to take place 
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-as in the sarcoma near the equator of the eye, and mentions 


as a probable reason that the choroid but rarely gives off 
vessels at the central region. 

In the Ophthalmic Hospital Reports, vol. iii., 1860-61, 
Hulke records a case of Bowman’s, in which were observed 


“a large black tumid rise in the fundus and at the yellow 


spot, and at the outer and lower sides of this, extensive de- 
tachment of the retina.” The diagnosis was “ effusion be- 
tween the choroid and sclerotic, as well as under the retina, 
perhaps also melanosis.” Glaucoma supervened, iridectomy 
was done, followed by enucleation of the eye, on dissection 
of which there appeared complete separation of the retina, 
and a large, bulging melanotic sarcoma of the choroid 


growing from the centre, the eyeball itself being ectatic in 


places. 


In vol. v. of the same reports, 1886, Hutchinson mentions 
a case in which the “ retina, just above the outer side of the 


-disc, was detached, and a peculiarly black appearance existed 


behind it.” He did not feel sufficiently sure of his diagnosis 
to enucleate, but, glaucoma supervening, the eye was ulti- 
mately removed. 


In the Curator’s Report, vol. vii., Nettleship mentions 


-a specimen of sarcoma growing from the yellow-spot region, 


which Lawson had reported upon four years before incision 
as “choroiditis with exudation and incipient retinal detach- 
ment; V = 14 Jager. 

I do not believe that central sarcoma is so rare a condition 


-as the small number of clinical cases would lead us to be- 


lieve, for in the Ophthalmic Hospital Reports I find 
mention of five specimens. In the Curator’s Report, 


vol. vii., Nettleship notes a specimen of melanotic sarco- 


ma of the orbit spreading from the yellow-spot region, but 
not forming a tumor inside the globe. In this case the 
scleral blood-vessels were made out to have been the path 
by which the process spread from the interior of the eye to 
the orbit. 

The Curator’s Report, for vol. x., contains a note by 
Brailey of a specimen of sarcoma close to the optic nerve, 


projecting into the vitreous; and in vol. xi., in three eyes 
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removed, there was found a sarcoma growing from the cen- 
tral region. One of these cases is recorded by Brailey, 
the other two by Jennings Miller; all three had caused 
sympathetic inflammation. In our own Pathological Mu- 
seum there are three specimens, and I have no doubt that 
other museums contain numbers of similar specimens. 

In sarcoma of the choroid at the equator, or near the 
ciliary region, no complaint is made till the tumor has at- 
tained a considerable size, and, in the large majority, when 
seen by the surgeon, only one opinion can be entertained in 
regard to the nature of the affection. But, of about thirty 
cases I have seen myself since 1879, when I became house- 
surgeon to this hospital, I do not recollect one case in 
which the tumor could be called small. On the other hand,. 
in sarcoma commencing at the macula the patient will be 
very soon aware of something wrong with his sight ; in my 
own case he was from the first conscious of a central blank 
in his field, and, for this reason, we will be called upon 
for a diagnosis at a very early stage of the growth, when 
observers of great experience and recognized skill may be 
unable to correctly diagnose the condition, as in Bowman’s, 
Hutchinson’s, and Lawson’s cases, and in Otto Becker’s. 
first two cases. 


. 
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SYNCHRONOUS MOVEMENTS OF THE UPPER 
LID AND MAXILLA. 


By Dr. O. BULL, CuHrRisTIANIA. 


N the Transactions of the Ophthalm. Society at Heidel- 
berg, 1887, Prof. Helfreich has reported two cases of 
unilateral paresis of levator palp. sup. in which opening of 
the mouth produced an involuntary raising of the lid. In 
one of these cases there was also on the same side paresis 
of rect. sup. and V on the corresponding side only 4 of 
that of the other eye. The following case is quite analo- 
gous to the last of Helfreich, but the result of examination 
of my case shows that the hypothesis set forth by H. 
scarcely suffices to explain the concomitant movements of 
the lid and maxilla. 


Emil Eberhardsen, tailor apprentice, nineteen years, examined 
April 14, 1879. He states that the upper lid on his right side al- 
ways has been drooping, and that the sight of the corresponding 
eye has been weak. Unquestioned, he tells that he, as long as he 
remembers, has been aware that the lid is raised when the mouth 
is opened. The patient was a rather slender, pale-looking lad. 
His parents, who are not consanguineous, are healthy. There have 
been eleven children, six of whom are alive. The upper lid 
-droops so much that the palpebral fissure in its widest breadth 
-does not exceed 3 mm ; it does not become wider when the eye 
is turned upwards. When he, however, opens the mouth the lid 
is raised so much that the greater part of the pupil becomes visi- 
ble. The movements of the globe are free in all directions ex- 
-cept upwards, where the eye remains considerably behind its 
fellow. When the left eye is covered, and the patient directed to 

144 


| 

| 

| 


Synchronous Movements of the Upper Lid and Maxilla. 145 


look up, he is able to raise the lid to a degree equal to that pro- 
duced by keeping the mouth wide open, and under such circum- 
stances this does not produce any further raising of the lid. 
When the eye is turned up as far as possible, efforts to raise it 
still higher produce oscillatory movements. Vr. 75, l. Oph- 
thalmsc.: nothing abnormal. 


From the discussion following the communication of 
Helfreich it appears that Prof. Fuchs and Dr. Frankel each 
had seen a case where opening of the mouth produced 


‘opening of the lid on one side, but in their cases no ptosis 


was present. Besides these authors Dr. Nieden made the 
general statement that, judging from his experience, such 
synchronous movements were not so rare as the reports of 
them were few. In a case reported by Dr. Gunn, Lancet, 
ii., No. 3, ptosis was present, but this case is only so far 
analogous to those of H. and my own, as actions of non- 
orbital muscles produced raising of the paretic lid (when 
the head was turned to the right, and the left external 
pterygoid acted, the lid was raised). Consequently in four 
cases out of six reported we find ptosis; of these four 
the action of the digaster in three only produced synchro- 
nous movements of the lid. Neither in the case of Gunn,’ 
nor in those of H.,* can it be seen from the description, 
whether the patient could voluntarily raise the paretic lid 
when the other eye was covered. That no statement is 
made of this isso much the more strange, as it is a well 
known fact that patients suffering from paresis of the eye 
muscles are able to make much more excessive movements 
in the direction of the affected muscle when the other eye 
is covered than when left free. That in my case the pa- 
tient was able to raise the lid when the unaffected eye was 
‘covered, together with the fact that the opening of the 
mouth then did ‘not produce any further increase of the 


1 Z.c., The report of the committee appointed by the English Ophthal. Soc, I 
know only through the remark by Nieden, who states that the committee has 
come to the same conclusion as Prof, H. as to the explanation of the lid move- 
ment. 

® Vide Eine besondere Form der Lidbewegung von Prof. Dr. F. Helfreich, 
Sonder-Abdruck aus ; Festschrift fiir A. v. Kélliker, Leipsig, 1887, where the 
“cases are reported more fully. 
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elevation, does not appear in favor of the hypothesis of 
Gowers and Helfreich. According to this the levator in 
such cases should be innervated by fibres originating from 
the centre of the facial or trigeminus, which should unite 
with those of oculomotor in a similar manner as fibres from 
the centres of oculomotor and abducens are anastomosing. 
It seems to me that it is quite as rational to explain the 
concomitant action of the muscles in question, as synchro- 
nous, such as Drs. Rosenmeyer and Nieden have done. In 
the cases where ptosis is present the patients have, because 
of the paralysis of the levator (and rect. sup.), no induce- 
ment to check synergetic movements raising the lid on the 
affected side. That synergy in action of the muscles of the 
maxilla and the eye is very common, is proved by the well 
known fact that many people, especially children, raise the 
upper lids when gaping. Anyhow the cases hitherto re- 
ported are too scarce to serve as a support of a hypothesis. 
not proved by an anatomical autopsy. 


PARALYSIS OF THE OCULOMOTOR NERVE ON 
THE RIGHT AND OF THE ADUCENS 
ON THE LEFT SIDE. 


By Dr. O. BULL, CurisTIANIA. 


H. P. S., thirty years, employed at a place of entertainment in 
this town, called on me July t2, 1882. Three years previously 
he had a chancre, but he does not believe that this was followed 
by constitutional syphilis. He is now suffering from paralysis of 
the right oculomotorius ; pupil dilated. Opthalmoscopically 
nothing abnormal. He was ordered to take 4 solution of potassii- 
iodidum. 17th. The paralysis of oculomot. less marked. 2oth. 
Symptoms of incipient paralysis of the ft abducens. The eye 
could not be turned further outwards than that the corneal mar- 
gin was 2 or 3 mm from canthus externus. Endeavors to turn it 
farther out produced oscillatory movements of the globe. 22d. 
The paralysis of the left abducens now more pronounced ; the 
eye could be turned out beyond the median line without oscilla- 
tions. He still takes potassium iodide. The patient did not 
reappear before May 5th. The paralysis both of the right oculo- 
mot. and of the left abd. had then almost disappeared. There was, 
however, still some ptosis on the right side. He was told to call 
again, but did not come. 


Most probably the paralysis of the ocular muscles in this 
case has been of syphilitic origin.’ To the patient’s state- 
ment that he did not believe he ever had constitutional 
syphilis, no great weight can be attached, so much the less 
as he gave me the impression of being an unreliable and 


1 A case of incomplete bilateral paralysis of oculomot. and abd. in a syphi. 
litic individual is referred to by Mooren, Fiinf Lustren Ophthalmologisches- 
Wirksamkeit Wiesbaden, 1882, p. 272. 
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careless man. The speedy recovery following the use of 
iodide of potassium supports this assumption. As to the 
seat of the affection, this must remain uncertain. Anatomical 
and physiological investigations make it probable that the 
fibres through which impulses to associate movements in 
lateral directions are sent, take their origin from the centres of 
both the oculomotor and abducens. Duval has shown this to 
be the case so faras from the centre of abducens some fibres 
go to oculomotor on the opposite side, and this decussation 
has been pathologically illustrated by the case of Féréol, in 
which a tuberculous deposit in the centre of abd., caused a 
paralysis of the externus on the same side, and of the internus 
on the opposite. If a similar course of the fibres originating 
from the oculomotor should be proved, the above case re- 
ferred to would be explained in a satisfactory manner by 
supposing an affection in the region of the centre of the right 
oculomotor. 
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UNILATERAL TONIC SPASM OF THE CILIARY 
MUSCLE INDUCED BY PRESSURE 
ON THE CAROTIS. 


By Dr. O. BULL, CuriIsTIANIA. 


Marie Hansen, single, thirty-eight years old, from Trogstad, 
was sent to me by Dr. Nissen, of this town. She had been suffer- 
ing from metritis for several years, but otherwise she had always 
been healthy. The treatment for her uterine ailment consisted 
in massage on perineum and pressure on the neck over the caro- 
tides. I saw the patient on the 13th of August, 1880. Four 
days previously, as the physician somewhat forcibly massaged her 
neck, she suddenly felt a tension in her right eye. After that 
time every thing appeared to her larger than before, and with a 
reddish or yellowish red color. By testing each eye separately, 
she had noticed that she could not see clearly at a distance with 
the right eye. For the last three or four days she had been suf- 
fering from pain in the eye and from headache on the correspond- 
ing side. Right eye congested ; pupils of both eyes equal in size, 
react to accommodative impulses and to light, directly and con- 
sensually. The anterior chamber of the right eye considerably 
narrowed. T normal in both eyes. The patient was very sensi- 
tive to pressure on the inner half of the corneal margin. Ophthal- 
mosc.: r. €. pronounced hyperzmia of the optic disc and retinal 
vessels ; ].e. nothing abnormal. Fundus seen in the right eye 
with concave 5.5 D; |. with 1 D; V } both eyes, on the right at a dis- 
tance with concave 4.5 D L. R §. Light perception, normal both 
eyes. Visual field, examined with white and colored objects, nor- 
mal. In the periphery a white object, however, not seldom is mis- 
taken fora violet. I regret that I have forgotten to note the result 
of the examination for colors in the centre ; as far as I remember 
it was normal. For the r. e. the objects still appear somewhat red- 
dish and larger than for the left. Punctum proximum, and at the 
same time remotum, of the r. e. eight inches; 1. e. eight inches 
and ahalf. I tried to measure the temperature of the skin on 
both sides of the head, but the instrument obtained did not give 
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any exact result. A thermometer introduced in the auditory 
canal for five minutes, showed 0.5° Fahr., higher in the right than 
in the left. On the 15th of March I made twice an instillation of 
a 2.5 p.c. solut. of atropine. The patient was kept under ob- 
servation until the pupil was dilated ad maximum, and then again 
examined. The distance of distinct vision still remained within 
the range of eight inches. She got another instillation before 
going away. When she called again the following day she told 
me that she got a clear sight for distance one hour after the last 
instillation. Refraction now H about 0.45 (g5-) V4. Subcon- 
junctival tissue and optic disc still injected. On the following 
days the patient had attacks of headache, which one day lasted 
six hours. When observed March 21st, the injection of optic 
disc seemed increased. On 30th the pupil had fully regained its 
mobility ; there was still some injection of the subconjunctival 
tissue, but scarcely any of the optic disc. No headache. When 
last seen, 3d of May, nothing abnormal was found. 

This case is, as far as I know, the most striking paradigm 
of cramp of the ciliary muscle ever reported. That the first 
impulse of the cramp had resulted from the pressure 
made on plexus caroticus cannot be doubted, but it seems 
rather strange that an irritation of the sympathic nerves 
could produce tonic cramp of the ciliary muscle. That the 
right pupil acted, shows that the nerves going to the ciliary 
muscle can have an origin so far different from those inner- 
vating the muscles of the iris, that the former can be set 
in action without influencing the latter. The hyperemia 
of the optic disc, together with the headache and increase 
of temperature in the right auditory canal, indicates that 
the same cause which gave rise to the cramp of the ciliary 
muscle induced indirect vasomotor disturbances on the 
corresponding side of the head. Of what kind these dis- 
turbances have been, whether irritative or paralytic, I dare 
not say, so much the less as I did not observe the primary 


effect of the pressure on the carotis. From the fact that 
the dilatator iridis was not paralyzed, but readily acted on 


atropine instillation, nothing can be derived in this respect. 
The sympathetic fibres going to the dilatator pass through 
the ciliary and intraocular ganglia, and the tonic cramp 
of the ciliary muscle itself illustrates in this case very well 
the great influences of these ganglia. 
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A VARICOSE TUMOR OF THE LOWER LID, NOT 
VISIBLE WHEN THE HEAD IS ERECT, BUT FORM- 
ING A VERY LARGE TUMOR WHEN THE HEAD IS 
PLACED HORIZONTALLY FOR A FEW MINUTES. 


JULIAN J. CHISOLM, M.D., or Battimore, Mo. 


(The photographs were taken at the same sitting, No. 1 with head erect, 
No. 2 after hanging down the head three minutes.) 


J. S. N. is a healthy man aged fifty-nine years. Eighteen years 
since, a discolored spot was noticed at times on his left lower lid, 
especially after stooping. It caused no pain, and was looked upon 
as more curious than dangerous. Slowly this spot has enlarged. 
For the last four years its further increase has not been percepti- 
ble. When the head is erect no trace of the swelling is visible, 
nor is there any discoloration whatever of the skin of the lid. 
The surroundings of the eye seem in every way normal. If there 
is any difference in the two sides of the face, the left lower lid 
looks a little less full than that on the right. The veins of the 
left temple are larger than those of the right, especially the trans- 
verse one which runs towards the external angle of the lid fissure. 
These, however, are not more conspicuous than are often seen 
in thin-skinned persons. In other parts of the face no enlarged 
veins are visible. Vision is good in each eye. 

When he looks downwards for a very short time, as when occu- 
pied in tying his shoe strings, seeking some object on the floor, 
or in looking into his plate during a meal, the lower lid of the left 
eye rapidly swells until it attains the size of a small fowl’s egg, en- 
croaching upon the palpebral split, and temporarily shutting in the 
sight. When the head is lifted the swelling rapidly disappears. 
While the lid is enlarging the patient experiences the sensation of a 
warm current of liquid in the lid accompanied by a feeling of 
distension, but not of pain. To prevent the occurrence of the 
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swelling at night he always sleeps on high pillows and on his right 


side., On more than one occasion he has been aroused from sleep - 


by the sensation of weight in his lid, and found that he had rolled 
from the pillow on his left side, with head on a level with the 
body. On one such occasion, when he must have laid in the 
horizontal position for a longer time than usual, the swelling re- 
mained out for several hours, causing him much anxiety. He 
dreads a recurrence of this accident, hence he seeks relief. 
When I first saw him, after even calling my attention to the seat of 
the disease, and its nature, I could find nothing in his appearance 
to indicate a pathological lesion. The eye looked perfectly nor- 
mal. There was no discoloration about the lid, no swelling, no 
visible vessels on the conjunctiva, no exophthalmus. I sawa few 
blue lines of veins in the left temple, but the horizontal one 
disappeared at the external canthus. These were no larger than I 
had often seen in healthy persons, and apparently were of no 


pathological significance. While sitting before me he inclined 
his body as if to look at his feet, and remained looking down 
possibly two minutes. In erecting the body I was surprised by 
seeing in the place of his lower lid a bluish swelling, as large as 
the first phalanx of my thumb, and sharply defined. The swelling 
extended from the inner to the outer canthus, involving the entire 
length of the lower lid. The free border of the lid was overlap- 
ped by the swelling, in this way interfering with the pupillary out- 
look. Its lower border, also well defined, extended half-way 
down the length of the nose. The definition of the outlines of the 
tumor was so sharp that it involved entirely but exclusively the 
lower lid. When the head was hanging down, the face was 
flushed, and all the veins of the forehead, right and left, seemed 
enlarged. On rising, all this congestion of the forehead vessels 
disappeared, leaving the enlarged lid very conspicuous. Pressure 


4 
| 
| 
BS. 
BAN SS WEEK SESS i 
4 
No. 1. No. 2. i 
3 
} 
| 
i 
i 
. 


A Varicose Tumor of the Lower Lid. 153 


emptied the swelling at once and left no discoloration, nor ampli- 
tude of.skin, notwithstanding the great distension of the elastic lid 
covering. The rapidity of development and the equally speedy 
disappearance indicated an open circulation, and yet no feeding 
vessels could be detected. I made firm pressure at the inner and 
outer canthus, upon the rim of the orbit, before the head was 
hung downwards. It retarded but did not prevent the filling of 
the eyelid. There was no pulsation in the tumor. When the 
bluish discoloration was so clearly visible through the thin skin 
of the lid, there was no discoloration of the conjunctival lining, 
n proof that the swelling was on the outside of the tarsal carti- 
lage. There was no exophthalamus when the head was depressed, 
and therefore no complication of the socket veins. 

The diagnosis was: a varicose“vein of large size, limited to the 
lower lid—which diagnosis was verified when the operation for 
the obliteration of the sac was performed. When the seton needle 
entered the distended tumor at the external canthus, it got into 
an open cyst as soon as it had perforated the skin and cyst wall. 
In its passage through the length of the cyst it met with no 
obstacle whatever until it infringed upon the tumor wall at the 
inner canthus. 

The surgical procedure by which a cure was effected was as 
follows: When the sac was most distended, a heavy seton com- 
posed of several strands of silk thread was passed through the 
whole length of the sac. The presence of this foreign body was 
designed to excite plastic inflammation in the lining surfaces of the 
venous sac. By the end of the fourth day there seemed to be 
much thickening of the skin, and the presumption was that plastic 
inflammation had been excited. With the seton left zz situ the 
opposing walls of the sac were clamped together by passing three 
double sutures from the inner face of the lid through the tumor. 
The threads were secured over a roll of sponge which made direct 
pressure over the whole outer face of the lid. In passing these 
lid sutures each thread had two needles, one on each end of the 
thread. By passing one needle through the upper part of the lid 
and the other deep in the cul-de-sac, when the two ends of the 
thread as they appeared upon the face were firmly tied over the 
sponge, the clamp of thread on the conjunctiva within and the 
sponge without brought the whole opposing surfaces of the flattened 
tumor in contact and ensured the complete obliteration of the sac. 
The presence of these three sutures with the sponge caused so much 
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pain and inflammation, with excessive chemosis, that they were 
removed with the seton on the third day. The swelling rapidly sub- 
sided upon the withdrawal of the threads. A week afterwards the 
patient was dismissed with the inflammatory swelling nearly effaced. 

The patient was heard from six weeks after the operation. The 
inflammatory thickening of the lid had altogether disappeared, and 
with it all trace of the swelling. The obliteration of the sac re- 
mains permanent. 


Much light is thrown upon the pathology of varicose veins 
by this case. The constant pressure of a column of blood 
had no part in its formation. The position, a horizontal 
vein, was not one which gravitation alone could influence; 
nor could any straining act induce it. There was no hyper- 
trophy of the vascular walls, nor any elongation, with tor- 
tuosity of the vessel. The vein is so short a one that no 
extraneous influence could have been brought to bear upon 
it. Its location also protected it from injury. The only 
explanation for its formation was in a primary change of the 
coats of this short piece of a small vein, diminishing its elas- 
ticity and permitting distension under favorable circum- 
stances. At first the tissue changes must have been very 
limited to produce the small discolored spot which slowly 
increased in size as the advancing mgr in the coats of 
the vein would permit. 
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THE ANOMALIES OF THE OCULAR MUSCLES. 


By Dr. GEORGE T. STEVENS, New York. 
SECOND PAPER. 


III.—DIFFERENTIAL CHARACTERISTICS OF HETEROPHO- 
RIA AND STRABISMUS. 


N order to arrive at a clear and exact understanding of 

the nature, importance, and management of the condi- 

tion to be discussed in this paper we are to keep strictly in 

mind the difference between heterophoria and strabismus. 

To this end we may with advantage recall what has already 

been stated in the preceding paper in respect to the differ- 
ential characteristics of the two conditions. 

In the first of the two classes, heterophoria, binocular 
vision is habitually maintained but by the expenditure of a 
greater amount of force than is demanded in the perfect 
equilibrium of the ocular muscles. In the second class, 
strabismus, there is habitual diplopia, conscious or uncon- 
scious. It is true that, in certain cases of strabismus, fusion 
of images is possible for brief periods of time and under 
favorable circumstances, and it is also true that in condi- 
tions of heterophoria the tension upon the adjusting mus- 
cles is not always exercised to the extent of effecting a per- 
fect and continuous blending of images. Nevertheless the 
fact of habitual ability or failure to maintain binocular 
vision should constitute a dividing line between strabismic 
and non-strabismic affections of the ocular muscles. It is 
to be admitted that in the general literature of “ insufficien- 
cies” the dividing line has not been sharply drawn nor 
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carefully observed. Indeed the term “insufficiency” has, 
by some writers, been loosely, not to say indiscriminately, 
used in speaking of well defined strabismic cases. Strabis- 
mus may result from insufficiency of certain muscles, but it 
is to be remembered that an “ insufficiency ” is not neces- 
sarily a strabismus. If these terms may be used in a con- 
vertible manner, it is only another reason for the introduc- 
tion of terms having more precise signification. 

Graefe’ says: “The expression ‘strabismus’ has a 
symptomatic signification. It means the inability to 
unite both visual axes at the same fixed point lying in 
the common field of vision.” And Donders’ says: “ In 
strabismus the visual lines do not cross one another in the 
point it is desired to observe.” On the other hand ‘ insuffi- 
ciencies,’ while they are conditions consistent with binocu- 
lar vision, may, under certain circumstances, become ‘ rela- 
tive strabismus’ or strabismus only at certain near points. 
Thus Donders’® assumes that convergence should occur at 
2.5 inches in front of the eyes. Hence should the patient 
have myopia more than ,', there will of necessity result 
diverging strabismus in reading. Of relative strabismus 
we shall have more to say in future. In this connection it 
is only necessary to remind the reader that it is not to be 
confounded with the more general term strabismus, or ab- 
solute strabismus. It becomes, first of all, desirable to find, 
if possible, some at least approximate indications of the 
limit of division between the conditions heterophoria and 
strabismus, or, if I may be permitteda still further extension 
of terms, between heterophoria and heterotropia. (®dp0s a 
tending ; 790705 a turning). Such indications of limitation 
become necessary if we would express exact meaning by 
the use of our terms. It is needless to say that if slight cases 
of strabismus are promiscuously classed with heterophoria 
our observations and records respecting the two conditions 
must, necessarily, be imperfect and unsatisfactory. 

The determination of the existence or absence of habit- 


“Archive f. Ophthalmol, iii., p. 177. 
2 «* Accommodation and Refraction of the Eye,” p. 291. 
3 Jbid., p. 405. 
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ual binocular vision is not always devoid of difficulties. In 
a very large proportion of strabismics the subjects are 
totally unconscious of double vision, and in another large 
proportion they are habitually, but not constantly, uncon- 
scious. In many strabismic cases the most patient and per- 
sistent efforts on the part of the surgeon, perhaps contin- 
ued through interviews on several days, are required in 
order to enable the patient to obtain consciousness of di- 
plopia under any circumstances. It is evident, then, that 
the mere statement of a patient that he does not see double 
has little value in this connection. 

Weare, then, to find the means of ascertaining the fact of 
the presence of diplopia. For this purpose the methods long 
known to the profession may be, in nearly every case, suc- 
cessfully employed. I shall not here attempt to introduce 
new methods for reaching this end, but shall suggest some 
new interpretations of known methods, and endeavor to 
impress the necessity of a more thorough and systematic 
employment of those methods than has been indicated by 
published observations heretofore. 

In certain instances in which the deviation of the visual 
lines is very considerable, yet not sufficient to be manifest 
to the observer, we may detect the fact of diplopia by 
the cover test. Unless this test is made with much care 
it may prove of very little value even in cases of pro- 
nounced deviation. While the patient fixes the gaze 


‘steadily for a minute or two upon a small object situated 


at twenty feet distance in the median line, the examiner, 
seated in such a manner as to obtain a perfect view of the 
eye to be observed, quickly slips a small card in front of 
the other eye. If the observed eye is the deviating one, a 
very slight and quick readjustment of this eye may be seen. 
This slight movement must not be confounded with a 
little twitch of the lids which may be seen in some nervous 
patients at the sudden approach of an object near the eye. 
Much greater care in observation must be observed than 
that which is required when, in a case of well marked 
squint, one places a cover before one eye in order to make 
a rude estimate of the number of lines of deviation. In a 
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case of steady binocular vision there will be no readjust- 
ment of the eyes when one is thus suddenly covered. This 
is not the well-known test of introducing a cover to observe 
whether one eye after a moment deviates outward as in 
insufficiency of the interni. The test, however, is a gross 
one, and can only be of service in cases of a considerable 
degree of deviation. It may be urged that in case of a 
marked tendency on the part of the visual lines to deviate 
but with power to maintain binocular vision, the tension 
upon the various eye-muscles would be different when both 
eyes are directed to the object from the condition when 
one eye is covered, and that under such circumstances a 
readjustment of muscular tension would be made when the 
cover is interposed before either eye. However correct 
this line of argument may be, I have not found it verified 
in practice. In cases in which I am able to detect 
minute adjustments of this sort, I have almost invariably 
been able to demonstrate double vision by other means. 
Hence, while this is a rude test for diplopia, it may, ina 
certain proportion of cases, be a valuable one. 

A very large proportion of those who have habitual un- 
conscious diplopia with such moderate deviations of the 
eyes as to be scarcely noticed by the observer, will recog- 
nize the double images when a prism is introduced in such 
a manner as to change the relative position of the images, 
even although it may be in the direction of correcting the 
diplopia or by slightly elevating or depressing one image. 
Thus one with unconscious homonymous diplopia may be 
able instantly to appreciate the position of the two images if 
the diplopia is partly corrected bya prism, or if one of them 
is raised above the other by a weak prism with its base down. 
Experience and judgment will be required to enable one to 
determine how far the prism is instrumental in inducing 
and how far in revealing diplopia. The method may prove 
more valuable in enabling the patient to learn the exist- 
ence of double images under any circumstances than of 
determining their habitual presence. 

By the ordinary use of the prism which shall remove the 
images farther from their habitual relation, we have another 
means of forming a judgment respecting diplopia. 


| 

| | 
| 

| 

i 

| 

| 

| 

q 

| 

| 

| 


The Anomalies of the Ocular Muscles. 159 


If with a prism, with its base in, we cause conscious 
diplopia in the manner already described for detection of 
hyperphoria, we may determine the manifest deviating ten- 
dency from the horizontal plane. If now there were an 
absolute and uniform degree of such manifest tendency 
within which habitual blending of images could be assumed 
and beyond which diplopia could be confidently expected, 
it would be comparatively easy to settle the question of 
single or double vision in the vertical direction. I know of 
no such absolute line of demarkation. Nevertheless we 
may make some approximation toward a line of limitation. 
In the orthophoric state the eyes are able to unite images 
when a prism of 2° to 3° is introduced with its base up 
or down before one of the eyes. The power to go beyond 
this is very rare in cases of well-balanced eyes. This, then, 
marks, approximately, the limit of uniting images in this 
direction in such a condition. But in hyperphoria, the 
habitual effort on the part of the patient to force the eyes 
into proper relations will so develop the strength of the 
muscles engaged as to enable one to maintain single vision 
with a deviating tendency of rather more than this. Be- 
yond a manifest deviating tendency of 3° or 4° in this 
direction,’ then, we may reasonably expect that the ability 
to maintain single vision continuously is lost; especially 
may we infer this if we find associated with this tendency 
an important deviating tendency in the lateral direction. 
Thus one who would manifest at twenty feet a tendency 
of one visual line above the other of more than 3° or 4° 
and of the lines outward of, say from 6° to 10°, would, 
with scarcely a doubt, be unable to maintain single vision, 
although such a person might be able to obtain it for a 
brief period at a time. I have not met with any case in 
which, with diplopia under the influence of a horizontal 
prism, the images deviated from the horizontal plane more 
than 5°, habitual binocular vision has been maintained. 
To speak of hyperphoria, or non-strabismic “ insufficien- 
cy of the inferior recti” of 10° to 15°, is, without doubt 


'This is not to be confounded with sursumduction, which may reach 9° 
Or more in myopia. : 
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to employ such terms in an extravagant and irrational 
manner.’ 

In a similar manner, if the deviating tendency in the 
lateral direction is more than the usual ability of the muscles 
to overcome in the direction opposite to the tendency, a 
presumption exists that binocular vision is not habitually 
maintained. The usual power of the abducting muscles in 
orthophoria is measured by a prism of about 8° or possibly 
9°. A deviating tendency of considerably more than this 
would be inconsistent with single vision, except by the de- 
velopment of the strength of the abducting muscles beyond 
the physiological standard. Making due allowances for 
this, it would certainly demand an. inordinate and, in the 
great majority of instances, impossible tension on the part 
of those muscles to maintain continuous fusion of the 
images in any case in which the deviating tendency inward 
should be shown to exceed the usual abducting power. 
Should it be found in an individual case that with a deviat- 
ing tendency inwards of rather more than 8°, as shown bya 
prism with its base down, there should exist an unusual 
degree of abducting power, the eyes might ordinarily be 
adjusted for single vision. If, on the other hand, the ab- 
ducting power should be found to be rather less than the 
usual standard, making due allowances for all collateral 
influences, it would be reasonable to assume that binocular 
vision cannot in such a case be regularly maintained. The 
proportional power of holding binocular vision at a distance 
in the deviating tendency outward is less than in the oppo- 
site direction ; for whereas the fusion-power of a patient 
with a tendency of the visual lines inward may be equal to 
or slightly in excess of the usual power of abduction, one 
with a tendency of the lines outward will see double, at a 
distance, with a deviating tendency of much less than the 


' Reports of cases of non-strabismic ‘‘insufficiencies” of the superior or 
inferior recti, for which the patients were required to wear prisms of 12° or 15° 
or even 20° with the bases up or down, are but grotesque illustrations of pre- 
vailing misconceptions in respect to the extent to which ‘‘ insufficiencies” can 
exist before reaching the point of strabismus. 

Again, in respect to the terms in use: If the ordinary power of the inferior 
rectus is sufficient to overcome momentarily a prism of 3°, the employment 
of the term ‘‘insufficient”” to one which is supposed to habitually overcome a 
defect equal to 20° prism is evidently an inconsistency. 
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usual adducting force as measured by prisms. In ortho- 
phoria, with or without a little practice, most persons will 
overcome prisms with their bases out equal to about 50°. 
But a deviating tendency outward of much less than one 
half of this amount will be associated with an inability to 
hold images single during any considerable period of time. 
Making allowances for rare exceptional cases, my observa- 
tions have led me to believe that a deviating tendency of 8° 
or more (at 20 feet) is inconsistent with single seeing. If, 
in an individual instance, the tendency of the lines is to 
deviate both in the vertical and in the lateral direction, the 
task of uniting the lines at the point to be observed becomes 
still greater. It happens, more frequently than otherwise, 
that a manifest deviating tendency outward of more than 
6° or 20 feet is associated with inability to hold continuous 
union of the visual lines at that distance and much less at 
nearer points. 

A third method of detecting habitual failure to maintain 
binocular vision, is by so reversing the ordinary experiences 
of the visual sense as to bring into consciousness the exist- 
ence of the extra images which have become by long prac- 
tice mentally suppressed. This may be accomplished by 
the well-known device of introducing in front of one of the 
eyes a glass whose color shall be in strong contrast with 
the object upon which the gaze is directed. We may use 
a lighted candle placed at the distance of 20 feet, or more, 
from the patient, and at which he gazes, in a darkened 
room, or against a darkened surface. If diplopia exists, it 
may be manifested when a red glass is placed before one of 
the eyes. The fact that it is not manifested does not of 
necessity show that there is single vision, for the habit of 
a lifetime of suppressing one image may be too strong to 
be thus easily overcome. In a great many instances of 
inveterate squint, the difficulty of inducing the patient to 
recognize double images in this manner is extremely great. 
It often requires great patience and persistent effort, con- 
tinued through many interviews on successive days, with the 
assistance of considerable ingenuity on the part of the 
surgeon in throwing the image in various directions by 
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means of prisms while the red glass is maintained in posi- 
tion, before a confession of double images can be obtained. 
Success will always crown persistent and intelligent effort. 
When once the patient has learned to apprehend the sensa- 
tion of double images, little trouble will in general there- 
after be experienced in locating them. 

The presence of double images at this distance as shown 
by the colored glass is presumptive of habitual diplopia. 
Nevertheless, it may be urged that by giving the images 
different colors there is a modification of the instinctive de- 
mand for binocular vision, and the tension is so relaxed as 
to allow the images to separate. We are then to inquire to 
what extent this principle may be true. Observations conduct- 
ed during several years and on a great number of cases have 
shown that the ability to maintain binocular vision, while 
a red glass is before one of the eyes, is less ordinarily than 
in its absence. How much less we will proceed to inquire. 
If one who has the ability to overcomea prism of 8°, with its 
base in, places a plain red glass before one of the eyes, his 
power of abduction will usually reach only 7°. If his power 
of adduction without the red glass is 50°, he will lose with its 
presence about the same proportion of his adducting power 
and will be able to adduct usually not more than about 45°. 
It thus appears that the influence of the red glass in or- 
thophoria may be rudely estimated as being equal to about 
one eighth of the abducting or the adducting power. In 
examinations of those in whom heterophoria exists, the rule 
appears to hold good. It is to be seen, therefore, that the 
influence of the red glass in manifesting diplopia is, except 
within very narrow limits, entirely in the direction of re- 
vealing that which exists, rather than permitting diplopia to 
occur which would otherwise be avoided. Experience leads 
me to believe that a vertical deviation of a single degree as 
shown by a red glass is more than a patient will ordinarily 
overcome without it, and that habitual double vision is the 
rule when diplopia, as shown witha red glass which demands 
a prism of more than 1° or 2° for its correction, is found in 
the lateral direction. Indeed, diplopia with a red glass in- 
dicates the extreme limit of single vision without it. It is 
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to be remembered that in such an examination the patient 
is on the alert and is making his best efforts at fusion of im- 
ages. If this statement should appear extreme, I believe it 
would not so appear after careful examination of the sub- 
ject. I have found that patients having diplopia with a red 
glass corrected by a prism of 1° or 2°, will, after their atten- 
tion has been repeatedly drawn to the phenomenon, be- 
come conscious that this is the habitual condition under 
ordinary circumstances. They may be able to unite im- 
ages momentarily, but ordinarily the two images are not 
united. We may summarize these three methods of detect- 
ing the presence of habitual diplopia which appear to be 
most useful as follows: 

1. The gaze of the two eyes being directed upon a dis- 
tant object, the presence of diplopia is shown when the line 
of vision of one eye being suddenly interrupted by the in- 
terposition of a screen, the other eye is seen to make a 
movement for readjustment. 

2. When conscious diplopia is caused by a prism, if the 
manifest deviating tendency in the vertical direction 
exceeds 4°, diplopia may be suspected, and the suspicion is 
made almost a certainty if combined with this there is a 
lateral deviating tendency of as much as 6°. If the deviat- 
ing tendency in the lateral direction inward is shown to be 
more than 10°, or outward more than 8°, it is probable that 
binocular vision is not maintained. 

3. If with a red glass before one eye diplopia is shown in 
the vertical direction, habitual strabismus exists. If diplo- 
pia is shown in a lateral direction strabismus is indicated if 
a prism of more than 1° or 2° is required to unite the 
images. 

It will thus appear that while we haveno absolute bound- 
ary between heterophoria and strabismus an approximate 
limitation may at least be found, and by patient investiga- 
tion in individual cases we shall be able to make a practical 
diagnosis between the two conditions. It will hardly be 
exaggerating to say that diplopia as shown under the influ- 
ence of a red glass may under almost any circumstances, be 
regarded as an indication that binocular vision, if obtained 


4 


164 George T. Stevens. 


at all, is not habitually maintained. This is perhaps the 
most practical line of division between strabismus and 
heterophoria, but it is one often very difficult to find. 

I have already’ called attention to the methods of pro- 
ceeding in recognizing and treating one of the forms of devi- 
ating tendency less than strabismus, hyperphoria. I shall now 
direct attention to the second in importance, esophoria. 

For determining heterophoria, especially hyperphoria, ex- 
actitude in the methods of making examinations is of great- 
est importance. With the view of securing accuracy and of 
saving time I have devised a phorometer which is here shown. 

The instrument consists of the standard A, supported by 
a tripod. The standard is freely extensible, permitting a 
ready adjustment for differences in stature of patients. The 
arm B is grooved, and allows the carriers C and D to rest 
securely, to slide freely from end to end of the arm, or to be 
removed at will. At Ea spirit-level is attached to the arm, 
by means of which the horizontal position of the arm can 
be determined. The semicircular piece at the head of the 
arm is spirally toothed and is acted upon by the endless 
screw at F, which imparts to the arm an upward and down- 
ward elbow movement. The semicircle is graduated in 
degrees, and a fine pointer indicates the extent of motion 
imparted by the screw. By means of the lever G, the screw 
can be unlocked, allowing the arm to fall to the side of the 
standard. Of the two prism-carriers one carries two prisms 
placed horizontal, with their bases in, and of sufficient 
strength to induce homonymous diplopia. The prism D is 
placed with its base down and is used for determining lat- 
eral tendencies. The rod H carries a tablet I, on one side 
of which is a small cross and on the other side another cross 
somewhat larger. The tablet is reversible, and the crosses 
are used as objects in determining the tendencies in accom- 
modation. The tablet is, when brought into position, one 
half metre in front of the prism ; but by means of a fixation 
screw it can be brought nearer if desired. 

When not in use the rod is parallel withthe arm. As has 
been intimated elsewhere, in the determination of the tenden- 


1 ARCH. OF OPHTHALMOLOGY, vol. xvi., 2, p. II5. 
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cies of the visual lines much freedom may be given to the 
position of the head without material effect upon the posi- 
tion of the images, provided the prisms are independent of 


Fic. I, 


the head and somewhat removed from the eyes. This does 
not hold good in every case, 
but the exceptions are some- | 
what rare, and the presence of 
the exceptional condition can 
be quickly ascertained. 

Fig. 2 represents a pair of 
revolving disks in a carrier adapted to the phorometer; 
each disk consisting of six prisms with the basesin. The 
two openings permit the two eyes to see from behind. By 
pressing upon the milled edge of either disk, prisms of dif- 
ferent strength can be brought before the openings. The 
numerals in the figure show the strength of the various 
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prisms. This little device I find very convenient and time- 


saving in the determination of the power of abduction. A 
series of prisms for adduction is similarly constructed. 


IV.—ESOPHORIA. 


The method of determining esophoria has been already 
shown in the former paper. The prism of about 6° is placed 
before one of the eyes with its base downward or upward, 
and the patient’s gaze is directed toward a lighted candle 
situated in the median line at the distance of twenty feet. 
Should the double images now appear exactly in the verti- 
cal line, no tendency to deviate in the lateral direction is 
shown. The test should not, however, be abandoned at 
this point. While maintaining the vertical prism in posi- 
tion, a very weak prism may now be placed with its base 
alternately in and out before either eye, when the relation 
of the double images is again to be observed. Should the 
images remain in the vertical relation the strongest prism 
which can thus be interposed without causing a deviation of 
one or the other image is placed before one of the eyes and 
the result is recorded as esophoria or exophoria as the case 
may be of 0° < n°. If with the prism, its base down, the 
images deviate homonymously, esophoria is indicated ; ex- 
ophoria being shown by heteronymous deviation. If, for 
instance, the prism is placed with its base down before the 
right eye, the higher image will be that of the right eye. If 
this image is at the right of the lower one, there is homony- 
mous deviation showing esophoria, but if the higher image 
should be found at the left of the lower, heteronymous de- 
viation indicating exophoria is shown. In order to measure 
these deviations with accuracy the prism must be held with 
its base precisely downward, but we may estimate a devia- 
tion by turning the prism a certain number of degrees from 
the primary position, the strength of the prism and the 
amount of the turning being known (Graefe). 

This test with the vertical prism having been made at the 
distance of twenty feet, the power of abduction is then to 
be determined. As stated in the previous paper, the stand- 
ard of normal abduction should be about 8°. But the fail- 
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ure to overcome a prism of 8° with its base inward at a dis- 
tance of twenty feet does not prove that the visual lines 
actually tend inward, nor does the ability to overcome 
prisms of higher grades show that these lines tend outward. 
This restriction of abduction power on the one hand, or its 
excess on the other, while under ordinary circumstances in- 
dicating a tendency inward or outward of the visual axes, in 
a certain proportion of cases may be the manifestation of 
some complicating tendency. Hyperphoria, for instance, 
- not unfrequently gives rise to irregular abducting energy. 
In a case in which hyperphoria of 1° or 2° may be found, 
esophoria of several degrees may be shown by the test of 
the vertical prism, while the abducting power may reach 12° 
or more. Onthe other hand, the vertical prism may show 
2° or 3° of exophoria while the abducting power may be re- 
stricted to 4° or 5° which cannot be increased by any 
adjustment of the prisms to favor the hyperphoria. An 
operation for hyperphoria will, often but not always, bring 
these conflicting evidences into harmony. Not every case, 
however, appears to be thus explained. Ina certain num- 
ber of instances we find restricted abduction with exopho- 
ria, or excessive abduction with esophoria, and no other 
complicating tendency appears to manifest itself even after _ 
patient search continued through some months, In general, 
esophoria is attended with restricted abduction, and as a 
rule we may accept the fact of inability to overcome a prism 
of 8° with its base in as indicating an inward tendency of 
the eyes, unless exophoria is positively shown by the verti- 
cal prism. 

The test for esophoria having been made at the distance 
of twenty feet, it should be repeated at the near point. A 
convenient form of test object isa small cross. The vertical 
arm of the cross serves to give an idea of the relative posi- 
tion of the images, but does not, like Graefe’s dot-and-line 
test, conceal the deviating tendency by the effort to fuse 
the double parallel lines. If at the near point the images 
still deviate homonymously, we have esophoria in accommo- 
dation. It not unfrequently occurs that esophoria is shown 
when the test is made for the distant point, and that exo- 
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phoria appears by the test in accommodation. Here, as in 
the case of inconsistencies between the esophoria and ab- 
duction tests, hyperphoria is to be suspected. It is likely 
in this latter case that the influence of the superior muscle 
in causing the upward tending of one eye gives rise to a 
swinging movement, which is shown as exophoria in accom. 
modation. I have elsewhere’ discussed at some length the 
theory which has been rather generally held, that in these 
cases “insufficiency” of one set of muscles exists for one 
distance, and “insufficiency ” of the antagonizing set is the 
condition for another distance. It is to be admitted that 
all muscles may be weak. It may therefore be admitted 
that both the external and internal recti may be weak. 
Are we therefore to assume in every instance, or in any 
considerable proportion of instances, in which opposite re- 
sults were found by tests at different points, that when one 
looks at an object situated at twenty feet there is “ insuffi- 
ciency of the externi,” in the sense of too little power to 
antagonize the interni, while at the near point there is “ in- 
sufficiency of the interni,” in the sense of inability to an- 
tagonize the externi? We may find assistance in answering 
this question, in many instances, by ascertaining the rela- 
tive power of the opposing muscles in abduction and adduc- 
tion. Let us take an example which fairly represents a 
very large class of cases. 

Let us suppose that, in our example, a not uncommon 
one, by the vertical prism we find esophoria 4°, and in ac- 
commodation exophoria of 7° or 8°. By abduction the 
patient overcomes a prism of 8° oreveng®. This abducting 
force is equal to the ordinary standard, and therefore indi- 
cates no weakness of the externi. They can overcome the 
tension of the interni from the position of equilibrium to 
an extent as great, or even greater, than the average muscles 
of their class. 

On the other hand there is a power of adduction of 50°: 
This indicates equally that there is no “weakness” of the 
interni or failure of power to act when the question is one 
between these and their immediate opponents. It is true 


1 Transactions International Medical Congress, Washington, 1887. 
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that there may be a good abducting power coincident with 
a tendency of the visual lines inward, and the proposition 
holds good respecting the opposite conditions; but, taken 
together, the theory that both these opposing sets of 
muscles are alternately “insufficient” for the other is 
wholly illogical. We have in our case adequate power of 
abduction, showing that there is no essential ‘“‘ weakness” 
of the externi, and full adducting power, proving that the 
interni are supplied with ordinary strength. With esophoria 
at distance and in accommodation we might readily and 
logically conclude that, with full power of each of these 
opposing sets of muscles, a relative inequality of length of 
the muscles, or an imperfection of adjustment, would ac- 
count for the inward tendency ; and the same might be said 
of exophoria at the far and near points under similar cir- 
cumstances. I hold it absolutely illogical, in view of such 
facts, to retain the idea of “insufficiency ” of both sets of 
muscles in such cases as that used in the illustration. We 
must seek for a more reasonable explanation. This, as al- 
ready stated, I have found in a very considerable proportion 
of cases in the fact of the existence of hyperphoria. As in 
the class of cases already cited, in which hyperphoria gives 
rise to irregularities in the abducting or adducting power, 
so it is often, if not usually, the complicating element in 
these contradictory cases in which esophoria is found at one 
point and exophoria at another. It is not always easy to 
discover the hyperphoria in these cases. It may elude dis- 
covery during several examinations, but the presence of the 
contradictions under discussion should, I believe, always 
suggest the existence of hyperphoria. Not until that or 
some equally important element of disturbance is found 
should we rest in the belief that we have discovered the 
actual tendency of the visual lines. 

These contradictory conditions include a very large class 
of cases, and, unless studied from a proper standpoint, a 
class of cases presenting very great difficulties, both as to 
diagnosis and treatment. 

In a certain number of cases I have been able, after long- 
continued search, with failure to discover the real muscular 
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balance, to find the faulty tendencies, after faithfully ex- 
cluding one of the eyes during some days or weeks. In 
order to be effectual, the exclusion must be nearly perfect, 
and the patient must not indulge in the occasional use of 
both eyes. 

The results of this method are to be accepted with great 
caution, rather as suggestive than conclusive. 

It is well known that it is not unusual that one eye, the 
vision of which is lost by disease or injury, will turn out- 
ward. This happens in so large a proportion of cases that 
it cannot be supposed to be in most instances the result of 
any original balance of the eyes outward. In like manner, 
after excluding an eye for one or two weeks, we may find a 
marked condition of exophoria, which will correct itself 
after a return to the use of both eyes. Notwithstanding 
the uncertainty of value of results obtained by the exclusion 
of one eye, it is a method which in a small proportion of 
cases has led to information which I have not been able to 
obtain otherwise. 

If we inquire concerning the position which the condition 
esophoria has occupied in the literature of ophthalmology, 
we shall find that it has received far less attention than that 
to which its importance has entitled it. There has existed 
in the profession a vague and possibly not very fortunate 
tradition that “ insufficiency of the interni ’’ constitutes, ex- 
cluding strabismus, the important anomaly of the ocular 
muscles; and this condition has been elevated to an un- 
merited prominence at the expense of other muscular defects 
equally if not more deserving of attention than itself. The 
school of Graefe has, for more than twenty years, dominated 
in this field of inquiry, and Graefe looked upon the task of 
adjusting the eyes in the act of reading or working with the 
hands, as holding a pre-eminent importance. It is no dis- 
respect tothe great name of Graefe to assume that this view 
was and is much too limited. It is not disparaging the con- 
summate abilities or the value of the teachings of this 
leader in thought to believe that, when all these muscular 
anomalies have been more fully considered, the condition 
which principally occupied Graefe’s attention in this connec- 
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tion will be looked upon as that holding the lowest rank of 
the group in importance. 

In Graefe’s extensive treatise on muscular asthenopia, his 
most important reference to “insufficiency of the externi” 
is included in the following brief paragraph: 

“ There is another cure for asthenopia based on the stor- 
ing of the relative range of accommodation. If we weaken 
by a tenotomy of the internus, the power of action of the 
latter in a proper manner, so that the proper convergence 
of the eye in question continues (and this result may be 
easily reached by tenotomy with the conjunctival suture), 
then a given degree of convergence is accompanied by a 
higher degree of accommodation than before. And cor- 
responding with this will be an approach of the relative 
accommodation to the near point. 

‘‘ The demand on the energy of accommodation then be- 
comes less. We have produced an effect nearly equal to 
that which we produce by placing a prism with its edge in, 
producing voluntary squinting, or as though the patient 
had squinted for his own relief. 

“It is essential to consider, however, in this connection, 
that by enfeebling the interni beyond a certain measure 
(even through the use of an adducting prism) we induce 
slight muscular asthenopia.” 

Graefe says he has resorted to this expedient only twice, 
and then only in cases where experiments made with prisms 
{colossal prisms) showed that they were overcome by adduc- 
tion, giving him the surety that no troublesome insuffi- 
ciency would result, and where, besides, a very evident 
movement of the relative range of accommodation had 
been shown beforehand. 

Graefe adds: “In any case the method remains more in- 
teresting than practical in comparison with the more peace- 
ful choice of spectacles.” 

Even here it will be seen that the aim was to secure an 
approach of the relative range of accommodation to the 
absolute near point; in other words to obviate difficulties 
arising at the reading distance. It is impossible to form a 


1 Arch. f. Ophthal., viii., 2, 321. 


172 George T. Stevens. 


judgment of the precise condition which was found in these 
two cases, or the exact result of the operative measure; but 
it appears certain that Graefe found little encouragement in 
this method of treatment, since he came to regard it as 
interesting rather from a theoretical than from a practical 
point of view. 

There is in this little reference to the preponderance of 
the interni, no solicitude for the equilibrium of the long 
muscles when the eyes are directed to a distant object, nor 
for any absolute adjustment of the visual lines at various 
points ; the burden of this paragraph is that with certain ef- 
forts at accommodation, especially in hypermetropia, there 
may occur a slight convergent squint, which influences the 
relative range of accommodation. This, he says, may be re- 
lieved by tenotomy, not graduated to secure equilibrium at 
the point of least enervation, but enough in the judgment 
of the operator to prevent insufficiency of the interni at the 
same time making a higher degree of accommodation neces- 
sary than before. 

This view cannot in any respect be classed with the 
view of esophoria which has been advanced in the preceding 
paper orin this. It is an expedient for the relief of or rather 
for the exercise of the accommodation, not a remedy for 
esophoria. 

To illustrate the disregard of Graefe for any “ insufficiency 
of the externi,” less than positive strabismus, I shall quote 
at some length, from his great article on asthenopia, his re- 
marks upon the graduation of the extent of the tenotomy 
in operations for “insufficiency of the interni.”* 

“ As point of departure (for the graduation of the tenot- 
omy) we must choose according to the reading distance of 
the subject. . . . 

“If we should even do a little too much, it would not at 
the near point cause the least trouble. Strabismus conver- 
gens could only occur if we have exceeded the measure of the 
total abduction of which the insufficiency constitutes by far 
the smaller part. This would be a great mistake. Should 
we keep within this measure (in over-correction of the insuf- 
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ficiency) then the correction would for the near point be 
reached the more easily, and at most the disadvantage 
would be the too great reduction of the relative range of 
accommodation.” In discussing further the results of over 
correction he says: 

‘‘ There will then become necessary at the distance a ten- 
sion of the externi. This in itself is, fortunately for the 
tenotomy, of no consequence; as, for the act of vision 
at the distance the same results from continuous strain do 
not occur. Against this however occurs a real trouble. If 
in the main, the power of the externi is no longer sufficient 
for fixation at the distance, strabismus convergens with 
homonymous diplopia is the result. When, in brief, will 
this occur? Necessarily if the definite effect of the tenot- 
omy does not correspond to the extremest abduction for 
the distance. We therefore find the measure for the ten- 
otomy by ascertaining the strongest prism which can be 
overcome by divergence for the distance. The linear de- 
flection which corresponds to this prism, we can remove 
without harm in order to take from the interni, at the near,. 
as much work as possible. After such an adjusted tenotomy, 
binocular fixation for the distance takes place, of course, 
with the greatest strain for the externi. What is then re- 
quired of the externi for the distance favors the interni at 
the near point. If we had taken only the insufficiency for 
the distance and not the total abduction, then we would 
have unnecessarily sacrificed to an illusory advantage for the 
distance (tension of equilibrium) a part of the real advantage 
for the near.” 

Respecting the above, Graefe says : “I have here spoken 
of the permanent effect. The temporary one may be even 
considerably greater. We may exceed without harm the 
abduction for the distance by from two thirds to three fourths. 
of a line, so that there will result, in the median line for the: 
distance, homonymous double images which are united by 
a minimum prism of 10°.” 

Graefe adds that he has often operated to such an extent 
that prisms of from 15° to 20° were required, not to correct 
the insufficiency of the externi produced, but to unite the 
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‘double images resulting from the temporary converging 
‘strabismus. In-his illustration of the different grades of 
the affection and their treatment he says: “ Let a second 
patient have at the near point insufficiency (prism) 16°, at 
the distance insufficiency (prism) 6° with abduction (prism) 
16°. Wecan take from him by tenotomy the full insuffi. 
ciency for the near, as that is equal to the abduction at the 
distance ; thus he will now be just able to fix for the dis- 
tance, though with greatest possible strain of his abducting 
power, to which, as we have already found, there is no objec- 
tion.” Even when the abducting power is no more than 4° 
Graefe still recommends weakening of the externi to the 
point of complete abolition of the abducting power. 

It will thus be seen that any insufficiency of the externi 
short of actual converging strabismus was regarded by 
Graefe as a matter of no consequence, provided he could 
secure less of tension at the reading distance. 

Indeed, herein is found a radical difference between the sys- 
tem taught by Graefe and that which has been pointed out in 
these papers, as well as in my former writings. Graefe 
sought to adjust the eyes for the near point at any sacrifice of 
the relations of the visual lines at greater distances short of 
absolute diplopia. His examinations at a distance were not in 
the interest of actual equilibrium of the ocular muscles, but in 
respect mainly to-the question of how much could be sacrificed 
in the effort to establish binocular vision at the reading point. 
In the system here presented, per fect equilibrium, in all respects, 
in verticalas well as lateral directions, and at the point of 
greatest relaxation both of the directing and accommodating 
muscles, is the end to be attained, in the expectation that, thts 
being established, easy adjustments will result at all points, 
near and distant. 

The great majority of text-books completely ignore non- 
strabismic insufficiencies of the externi, muscular asthenopia 
and insufficiency of the interni being synonymous terms. 
Thus Soelberg Wells* devotes a section to the discussion 
of “Muscular Asthenopia (Insufficiency of the Interni).” 


1 “ Diseases of the Eye.” 
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His tests for the affection are all made at the near point, 
the principal one being the dot and line of Graefe. In de- 
termining abduction and adduction he removes the object 
to a distance of from six to ten feet. 

Galezowski’ discusses ‘‘ Latent Divergent Strabismus, or 
Muscular Asthenopia,” and says that muscular asthenopia 
is due to “insufficient contractile force of the internal recti.” 
His only test is the dot and line, and made at a distance of 
fifteen centimetres from the eyes. The third edition of this. 
work, very recently issued (1888), advances no change of 
view. 

Landolt’ defines muscular asthenopia as ‘‘ insufficiency of 
the internal recti muscles.” In his later writings* he lays: 
much stress upon insufficiency of the converging force, but 
does not consider the effect of insufficient diverging power 
or of insufficiency of the externi. 

Stelwag* says: “ The immediate cause (of asthenopia) is 
always the overburdening of the muscle of accommodation,. 
or of the zuternal recti, as the case may be.” In a single 

_sentence in one edition there appears a recognition of 
“insufficiency of the externi ” as a possible cause of asthen-. 
opia. 

Schweigger, in his work on “ Squint,” ° devotes a chapter 
to ‘‘Muscular Asthenopia,” which he attributes solely to 
insufficiency of the interni. 

Without further reference it may be said that these rep- 
resentative works fairly indicate the importance attached to 
the condition we are now discussing, and that they indicate 
that no significance was attached to the condition, except 
in a single instance, where a brief reference agrees with 
Graefe’s view that an insufficiency at the point of strabis- 
mus might become an element of disturbance of relative 
accommodation. Even this limited and wholly inadequate 


1 “ Maladies des Yeux ” (first edition), pp. 739 and 789. 

?** Manual of Examinations of the Eyes” ; translated by Burnett. 

***L’Amplitude de Convergence,” 1885 ; ‘‘ Insufficiency of the Power of. 
Convergence,” 1886; ‘* Refraction and Accommodation of the Eye,” 1886. 

4“ Diseases of the Eyes.” 

5 London translation, 1887. 
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view was, by almost universal consent, relegated to the 
realm of the impractical. 

I have seen nothing in the literature of ophthalmology, 
until attention had been called to the subject in my own 
writings, which, in any degree, controverts this opinion of 
Graefe. It is true that there occur, in great rarity, references 
to the condition of insufficiency of the externi; but, as the 
cases which have been cited as illustrations are only moder. 
ate cases of strabismus, such as under the definition of eso- 
phoria given above would be excluded, it can scarcely be 
said that the subject has received any attention at all. 
Cases in which diplopia is manifested at the distance of 
twenty feet, upon the introduction of a colored glass before 
one of the eyes, even should that diplopia not exceed 2° or 
3° can hardly, by any process of logic, be regarded as in- 
cluded within the limits of esophoria. And the fact of the 
presence of diplopia, even in smallest degree, is a fact pre- 
sumptive of habitual failure to unite images, for, during an 
examination, with the attention of the patient closely fixed 
upon the object, he is likely to make his best efforts, and if 
he fails in this, it is highly probable that he does not succeed 
under ordinary circumstances. 

In a paper on Oculo-neural reflex irritation read at the In- 
ternational Medical Congress at London, August, 1881, a 
case was reported in which tenotomy of one of the internal 
recti muscles had been made in which an insufficiency of the 
externi‘of only 2° at twenty feet existed. The patient im- 
mediately after the operation had no insufficiency, and was 
able to overcome a prism of 10° by adduction. The patient 
had been an epileptic, and an entire relief from epileptic 
seizures had followed the operation. I may add that relief 
continues to the present time. At the same Congress 
in another paper, a similar operation for a similar condition 
was reported, in which the most marked relief had followed 
in a case of nervous disease. In an essay presented to the 
Royal Academy of Medicine of Belgium, December, 1883, I 
reported having at that time performed operations for this 
defect in three hundred and fifteen cases, and many of those 
cases were given in detail. Up to the present time I have 
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performed this operation for the relief of esophoria in more 
than two thousand cases. . 

In respect to the clinical importance of esophoria, which 
occurs in the proportion of more than three to one of exo- 
phoria, it plays a much more important role than the latter 
as a predisposing cause to a variety of neuroses; and, as the 
immediate cause of asthenopia and kindred affections about 
the eyes, it is an element of great disturbance. It is probably 
true that in an individual case of exophoria, the strain in ad- 
justing the eyes may be more immediately expressed in the 
orbit in the form of localized pain of the over-strained mus- 
cles than in an average case of esophoria of equal extent. 
The reactions of esphoria are likely to be more distant. 
Thus, the patient affected with exophoria may, after an 
hour spent in reading, suffer from pain in and immediately 
about the orbit. On the other hand, the patient affected 
with esophoria, after attending church or the opera, or 
after visiting a picture gallery, where the eyes have been 
directed during a considerable time at a distant point, and 
in such position as to hold the visual lines in parallelism, the 
result is quite likely to be a universal malaise, with pain at 
the back of the head and in the upper part of the neck, and 
possibly, if the patient is not strong, a sense of illness all 
the following day. 

Reviewing a large experience in comparing these two con- 
ditions, I find that the general or distant reactions from 
esophoria are far more frequent and significant than those 
of exophoria, and that the local pains, while possibly absent 
in a greater proportion of cases, are still of great prevalence 
and of a more persistent character when existing. 

The grade of the deviating tendency does not always 
mark the extent of irritation resulting from it. Indeed, 
these anomalies of the ocular muscles sometimes result in 
less serious reactions when extreme than when moderate. 
Thus, in a case of esophoria or exophoria of 2° or 3° the 
defect is sometimes a source of greater irritation than one 
on the verge of strabismus, of 8° or 9°; because in the first 
instance binocular vision is constant, or nearly so, although 
effected by strenuous effort. In the second case the image 
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of one eye is often suppressed, and the eye is permitted to 
drift away from the physiological companionship of its fel. 
low ; thus affording a rest of one kind at the expense of 
another sort of nervous perplexity. This principle is some- 
times illustrated after operations in cases of complicated 
strabismus. If a patient who has, for instance, a widely 
divergent strabismus with moderate deviation of one eye 
above the other, is subjected to an operation for the correc. 
tion of the divergence, the patient at once becomes annoy- 
ingly conscious of double vision, and this consciousness re- 
mains until the correction of the vertical deviation is made. 
Of course such a patient had never been free from double 
vision previous to the first operation, but the conscious- 
ness and annoyance only arose when the double images were 
brought into very close proximity. 

It is not an uncommon circumstance that, of two mem- 
bers of the same family having similar tendencies of heter- 
ophoria, the member manifesting the lesser defect is often 
the one to experience the most serious nervous reactions. 
It does not follow that the latter of the two mentioned has 
actually less anomalous tendency than the other, but such 
a one by a more strenuous effort may conceal what the other 
reveals, and by this very effort induce the nervous distur- 
bance. 

It is not to be supposed that because esophoria is more 
often than exophoria the predisposing cause of distant dis- 
turbances, it is therefore not a notable cause of asthenopia. 
Of a large class of cases which go from one oculist to an- 
other in the hope of relief from some new treatment and 
submit to an almost endless change of spectacles with little 
if any advantage, a very considerable number are victims of 
very slight grades of esophoria. They gain no relief until 
this too much neglected anomaly receives due attention, 
when their asthenopic symptoms disappear. 

To the ordinary phenomena of asthenopia may be added 
the following symptoms which are prominent among the 
local indications of esophoria. 

In acertain proportion of cases, especially those in which 
esophoria approaches the extreme limits to which binocular 
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vision can be maintained, the accommodation is suppressed 
in order to avoid too excessive convergence at the near 
point ; the patient preferring an imperfect accommodation, 
and hence an indistinct image, to a more perfect accommo- 
dation with loss of perfect union of the images of the two 
eyes. The habitual suppression results in weakened power 
of accommodation, which is often associated with a widely 
dilated pupil. Even after an entirely successful operation 
for the relief of the esophoria, the accommodation some- 
times remains enfeebled and the pupil sluggish and ex- 
panded for many months, continuing the symptoms of as- 
thenopia and headache. 

In esophoria, especially when combined with hyperphoria, 
one of the very unpleasant symptoms not unfrequently met 
with is the annoyance experienced by the patient in con- 
stantly seeing the nose. This may appear a trivial symp- 
tom, yet it is described by those subject to it as a most vexa- 
tious phenomenon. Many patients declare that they can 
bear the pain of the head and back resulting from the mus- 
cular condition better than they can endure the never ceasing 
annoyance of seeing the nose. 

In similar conditions patients not unfrequently com- 
plain of seeing a black spot in the centre of the field of 
vision. Thus while reading, a black spot is frequently 
present at or near the part of the page at which the reader is 
looking, causing annoyance and confusion. This black spot 
would appear to result from a temporary failure of the 
visual lines to unite at the desired point, permitting one 
eye to float inward to an extent that the blind spot appears 
at the reading point. 

The effect of esophoria on vision, while, in the lesser 
degrees, not so pronounced as that which has been shown 
to result from slight grades of hyperphoria, is, in moderately 
high degrees, of a most unequivocal character. 

Amblyopia has been shown to be rather the rule than the 
exception in hyperphoria. In esophoria, amblyopia is the 
tule when the deviating tendency exceeds 2°. The visual 
condition of 100 consecutive uncomplicated cases of eso- 
phoria was examined with the following result : no case 
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in which hyperphoria of 1° existed, or in which hyper. 
metropia-‘or myopia exceeded 3.00 D, or in which astigmatism 
of more than 1.50 D was found, nor any case of disease or 
injury being admitted to the list. 

. In these 100 cases the average vision of the 200 eyes (no 
case being recorded at more than 3%) was equal to a 
small fraction less than 3%. It thus appears that in slight 
grades of esophoria the tendency has little if any influence 
upon the state of vision. 

In 100 other cases in which the degree of esophoria was 
not less than 3° or more than 8°, the vision is shown in the 
following table. In these cases, as in the first series, all 
complicating deviating tendencies were excluded, and the 
restrictions in regard to disease or injury and in regard to 
refraction were the same. The table shows the number of 
best eyes and of worst eyes having certain grades of vision 
from $$ to 4%. In each case one eye is reckoned as best 
and the other worst, even when both were of similar grade. 


Vision. 


y's to 


100 


It appears from the above table that the average vision 
in esophoria of more than 3° is materially reduced, and 
that: 

The average vision of 100 best eyes is about $4. 

The average vision of 100 worst eyes is about 3% or 3}. 
In other words, the average loss of visual power of the 100 
best eyes is nearly 4, while the average loss of the 100 
worst eyes is nearly }. 

It is only reasonable to suppose that a condition which 
must of necessity act as a constant cause of nervous per- 
plexity and irritation, should result in inducing a state 
of hyperemia or of altered nutrition of the parts supplied 


TABLE: 

Best Eyes. Worst Eyes. 

15 - % 23 
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to a certain extent by branches of the same nerves which 
supply the imperfectly balanced muscles. It could scarcely 
happen that an irritative cause so prolonged in its existence 
and so efficient in inducing functional disturbances should 
fail to be a frequent cause of such perverted nervous influ- 
ences upon the eyes themselves or their immediate sur- 
roundings as to promote pathological changes of divers 
forms. Hence, for instance, it is not a surprising fact that 
one who, during a lifetime, has contended with the irritating 
influences of heterophoria, should at length find that the 
nutrition of the crystalline lens has suffered degenerative 
changes, or that even the tunics of the eye should be affected 
unfavorably. This view of the possible or probable origin of 
many affections of the eye is not one to be regarded with dis- 
dain or treated as the outgrowth of extreme views. Diseases 
do not usually occur spontaneously. They are the result of 
laws, and it is idle for us to speak of cataract or corneal 
ulcer or of various other affections simply as accidental or 
providential visitations ; and a fallacy to talk about “ consti- 
tutional causes,” when we mean that we do not know. A 
known cause which may induce perverted nervous action 
is of more practical consequence than a volume of profound 
ambiguity. Many yearsago I called attention to the influ- 
ence of refractive anomalies as predisposing causes of 
corneal ulcers,’ and I have since had the satisfaction of ob- 
serving that several close observers have arrived at similar 
conclusions. I cannot doubt that refractive and muscular 
lesions are very largely effective in the causation of various 
eye affections both internal and external. 

True there are certain well-known general physical con- 
taminations which are manifested as local affections; but 
even in the presence of these sources of unmitigated evil 
we may learn that the localizing of the virulence is favored 
by a damaged or enfeebled state of the nerves supplying 
the affected part. 

Hence in many chronic and obdurate affections of the 
eye we may look upon the conditions of anomalies of refrac- 
tion and of the eye muscles as probable sources of mischief. 


1 Transactions International Congress, Philadelphia, 1876. 
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Should a case of incipient idiopathic cataract present 
itself, and should I find associated with it pronounced 
anomalies of the eye muscles, I would most surely advocate 
the rational treatment for these conditions. Would the 
cataract stop? Perhaps not. But in many cases within 
my experience it hasstopped. It would be doing a rational 
and intelligent act to relieve the patient from a source of 
irritation which might affect the nutrition of the lens un. 
favorabiy. The arrest of the complaint might not follow, 
but the surgeon has made no mistake if he performs his 
work well, and he has a reasonable expectation that the 
pathological process may be arrested. 

The distant effects of esophoria include a vast number 
of disturbances, localized or more general. It is unneces- 
sary to speak of these in detail. Prominent among them 
are vertigo, nausea, insomnia, headache, and _ backache. 
Many of these distant effects are discussed at length in my 
work on “ Functional Nervous Diseases.” 

A large class of. people who from year to year are sup- 
posed to suffer from “malaria,” “ biliousness,” “nervous 
prostration,” “ dyspepsia,” and similar neurasthenic condi- 


tions are simply paying the penalty of uncorrected esophoria. 
The effect of this and other forms of heterophoria are fre- 
quently seen in their influence upon the physical functions. 
Chronic constipation, disurea, and dysmenorrhcea are not 
infrequent results of the reflex irritation from heterophoria. 


Treatment of Esophoria. 


While recognizing esophoria as an important anomaly, 
there may reasonably be a diversity of view respecting the 
manner in which it is to be treated and the extent to which 
treatment should be carried. 

In the first place it may be held that in case of asthenopia 
or of more general nervous disturbance from esophoria, treat- 
ment directed to the improvement of the general tone of 
the patient by means, of tonics, rest or change, by the 
local stimulation by electricity, or other familiar means, 
the nervous manifestations may disappear. To a certain 
extent this may be true; but what then disappears is not 
the disadvantageous condition but the temporary results. 
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The defect remains to renew its unfavorable influence 
whenever, as the result of a lowering of nervous vigor 
through prolonged fatigue or anxiety, or through sudden 
shock or exposure to unfavorable influences, there remains 
too little nervous energy to accomplish the ordinary require- 
ments of the individual and to correct the defective muscu- 
lar tendency. It follows that the relief by the methods 
named can only be temporary and is by no means radical. 

But it may also be questioned whether esophoria of 
slight degree should be subject to treatment. 

I have already pointed out the fact that the reactions 
from these muscular anomalies are not in proportion to 
their extent. A condition of esophoria of 1° or 2° may in- 
duce a train of nervous symptoms of great importance, and 
which in spite of any treatment short of relief to the defect 
itself may continue during many years. I am convinced 
that any deviating tendency in this direction is a physical 
disadvantage and should be removed. 

But is it proper to interfere with such a condition on 
purely theoretical grounds, although the subject of the de- 
fect may not experience any conscious discomfort from it ? 
At present it is a question to be settled by the individual 
judgment of those most interested. We should, however, 
bear in mind the fact that esophoria is a condition which 
demands constant correction by the person subject to it. 
This correction demands an expenditure of nervous energy 
which would not, in the absence of esophoria, other things 
being equal, be required. In other words, esophoria causes 
a waste of nervous power. When we recall the continuous 
nature of this waste and the amount of force at times required 
to regulate the action of the eye muscles, it will hardly ap- 
pear extravagant if we assume that even should the subject 
of esophoria, by virtue of an abundant supply of nervous 
energy or as the result of favoring circumstances, suffer no 
conscious annoyance, he is nevertheless deprived of a cer- 
tain amount of nervous ability which he might otherwise 
possess, and however capable such a one may be, his powers 
are still less efficacious than they might be in the absence 
of an enervating cause. This is a practical fact already 
demonstrated in an abundant number of cases. 
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By only two methods can we hope to relieve the tension 
and perplexity of esophoria. They are by the use of prisms 
and by tenotomy. I have elsewhere expressed my views 
respecting the value of prisms in the treatment of hetero. 
phoria. They are invaluable as aids in determining the 
condition of the ocular muscles, not only to be used in the 
consulting room, but to be worn temporarily by the patient. 
It is my custom to keep on hand a large number of specta- 
cle frames of uniform size, and a quantity of plain prism 
glasses of 1°, 2°, and 3°, which can be, without loss of time, 
slipped into the frames. With these I am able in a moment 
to arrange temporary prisms for a patient, who may be re- 
quired to wear them for a few days or a few weeks as the 
case may be, and such changes in strength of prism can be 
readily made as circumstances may require. In this way 
latent heterophoria may become manifest. When no longer 
needed the glasses are returned and may be used for another. 
After all that can be done by the wearing of prisms and by 
gymnastic training by prisms in the hands of the surgeon, 
there remains the most effectual and satisfactory treatment, 
graduated tenotomy. 

It is a matter of the greatest importance to determine 
precisely under what conditions tenotomy is permissible or 
advisable and to what extent it may be carried. 

For the purpose of greater clearness I will divide the 
cases into two classes : 

1. Simple cases in which the indications are not contra- 
dictory. 

2. Complicated cases in which the evidences are incon- 
sistent, or in which evidences in the same direction are mani- 
festly disproportionate. 

Of the first class we may meet with a variety of condi- 
tions. 

a. There may by the vertical prism be found no manifest 
esophoria, nor is hyperphoria shown by the horizontal 
prism, but the abduction power is less than the standard. Kf, 
after training the abducting muscles by requiring them to 
overcome gradually increasing prisms a few minutes at a 
time for several days, the abducting power remains too low, 
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a weak prism may be worn for a few days with its base out. 
If even then there is no manifest esophoria and the abduct- 
ing power is the same or less, and if there is no exophoria in 
accommodation, an operation is undoubtedly permissible. 

b. Less difficult is it to decide if with the restrictions of 
abduction there is manifest esophoria, provided that the 
limitation of abduction and the degree of esophoria are 
proportioned. Should the restriction of abduction be only 
1° or 2° while the manifest esophoria should amount toa 
considerable greater number of degrees, there would remain 
a doubt whether a complication does not exist, and opera- 
tion would only be warranted after repeated investigations. 

The second class may present far greater difficulties. 
Here we may have: 

a. Restricted abduction with exophoria as shown by 
the vertical prism. 

6. Restricted abduction with or without exophoria but 
with exophoria in accommodation. 

c. Full or excessive power of abduction with esophoria. 

All these conditions are liable to be the result of a com- 
plicating tension, most frequently of hyperphoria, and 
whether manifest or latent great caution should be ob- . 
served before operating, to determine the presence and 
nature of the complicating element. Should hyperphoria 
be found, it should always receive attention first. 

After the correction of hyperphoria the case may be 
greatly simplified. 

Should hyperphoria be found in a case in which the indi- 
cations of esophoria are uniform, we should first correct the 
hyperphoria unless esophoria is of so pronounced a degree 
as to render it possible that the hyperphoric tendency is a 
result of the tension of lateral muscles. In such cases an 
operation for the partial correction of esophoria may be 
first made. 

Very marked and salutary results often follow a tenotomy 
in case of esophoria of 1° or 2° or in case of abduction of 
only 5° or 6°. For cases illustrating this the reader is 
referred to some of my previous works.’ 


_ See especially ‘‘ Functional Nervous Diseases.” D. Appleton & Co:, 1887. 
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The method of operating in heterophoria has been de- 
scribed in the former paper.’ Since writing that paper the 
method has been still further modified, and I shall here 
only refer to the modified steps in the operation. 

In making the incision through the conjunctiva the 
smallest possible opening is made, precisely over the cen- 
tre of the insertion of the tendon. The opening should be 
less than } millimetre in extent. Then the blades of the 
scissors are introduced with greatest care one on the scleral 
and the other on the conjunctival side of the tendon, when 
they are insinuated toward the border, then pressed strongly 
against the insertion of the tendon. 

In order to permit the blades to be introduced in this 
small wound and to be carried properly into position for 
cutting the tendon, they have been modified in an import- 
ant manner. As now made the blades are quite thick and 


Subconjunctival Tenotomy Scissors. 


strong until within about one third of an inch from the ex- 
tremity, when they become suddenly very slender, the two 
united being less than the size of No. 1 Bowman’s probe. 
The points, although so extremely delicate, are perfectly 
strong and “ walk and talk” together in the most perfect 
manner. There is no catching or failure to cut under any 
circumstances. 

In operating for esophoria a certain allowance is to be made 
for the contraction which occurs in the process of healing. 

I have found it advisable to allow not more than 1° or 2 
exophoria immediately after the operation, with abduction 
of 11° or at most of 12°. If we allow a greater degree of 
exophoria or of abduction, we are open to risk of perma- 
nent exophoria. Exophoria of 1° or 2° on the day following 
the operation is liable to progressive increase, and should 


1 ARCHIVES OF OPHTHALMOLOGY, June, 1887. 
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the abduction remain in excess with exophoria 1° or more 
on the next day after the operation, the excess should be 
corrected. An exophoria 1° or 2°, with abduction of 11° or 
12° at the time of operation, very rarely, if ever, shows an 
over-correction after the the first few hours. On the follow- 
ing day after such an operation, we should hope for abduc- 
tion of 8° with no esophoria. 

Should it be required to reduce the extent of the opera- 
tion, it can be accomplished in the following manner: A 
delicate Tyrell’s hook is introduced beneath the conjunctiva 
and the divided extremity of the tendon. The hook is then 
turned with its point forward and pressed against the cen- 
tral part of the tendon when traction is made. The ex- 
treme cut border of the tendon is drawn into the small 
opening of the conjunctiva when a needle carrying a No. 
000000 silk thread is passed as near to the edge as possible. 
It is then passed into the sub-conjunctival tissue at the cor- 
neal side of the wound and outward, including the conjunc- 
tiva to the extent of less than one millimetre. The thread 
is tied so as to graduate the tension, bringing the tendon 


forward sufficiently to guard against exophoria while pre- 
serving the required relaxation. ; 

This procedure, when required, should be made with the 
finest of thread and with the most extreme delicacy of 
manipulation. 
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A CONTRIBUTION TO THE PATHOGENESIS OF 
SYMPATHETIC OPHTHALMIA; AN 
EXPERIMENTAL STUDY. 


By ROBERT L. RANDOLPH, M.D., 


ASSISTANT SURGEON TO THE PRESBYTERIAN EYE AND EAR CHARITY HOSPITAL, BALTIMORE, MD. 


ORTY years ago William Mackenzie summed up his 

conception of sympathetic ophthalmia in the follow- 

ing words’: “I think the chief medium through which 

sympathetic ophthalmitis is excited is the union of the 
optic nerves.” 

This theory found most general acceptance among oph- 
thalmologists till the appearance of Heinrich Miiller’s in- 
vestigations fifteen years later. Miiller* endeavored to find 
the channel of communication in the ciliary nerves. His 
conclusions were drawn from the anatomical examination 
of three eyes, which had been enucleated through fear of 
sympathetic disease in the fellow eyes. While conceding 
the possibility of inflammatory transmission along the optic 
nerves, “ the irido-choroiditis of the first eye,” he says, “has 
progressed so far that advanced atrophy of the optic nerve 
is present. The nerve is nothing more than a fibrous cord 
incapable longer of conducting an irritation, or indeed any 
other process, so that simply cutting through the optic 
nerve will not lessen the chances of sympathetic trouble. 
The ciliary nerves, on the other hand, do not easily atrophy. 
The majority of eye diseases attack the anterior half of the 
eye, and consequently the ciliary nerves from their position 


* Mackenzie : ‘‘ Diseases of the Eye,” 4th edition, p. 597, 1885. 
2 Graefe’s Archiv fiir Ophthalmologie, iv., S. 367-370. 
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would be more exposed to irritation. And when the in- 
flammation of the second eye makes its appearance under 
the garb of irido-choroiditis, as it frequently does, it is far 
more logical for us to assume that the inflammation was 
brought about through the ciliary nerves than through the 
optic nerve. It is not improbable, that the ciliary nerves 
exercise some direct influence upon the nutrition of the 
retina and optic nerve.” 

The fact (if it be a fact) that changes in the structure 
of the ciliary nerves are rarely seen, I look upon as one 
of the strong points in favor of the ciliary-nerve theory, 
though many of the opponents of this theory think differ- 
ently. They regard the lack of pathological changes in 
the ciliary nerves as proof positive of their non-participa- 
tion in the inflammation, having the idea that the inflam- 
mation travels along the ciliary nerves from one eye 
to the other, producing structural changes throughout its 
course. But this is hardly possible, certainly not probable. 
We are only at liberty to assume that the inflammation in 
the injured eye calls forth a functional irritation of the 
sensitive ciliary nerve fibres, and this influence finds its way 
through reflex action to the fellow eye. Pathological 
changes in the ciliary nerves would interfere with the prop- 
agation of such an irritation or influence—their soundness 
then speaks for and not against the theory. It should not 
be lost sight of that the ciliary nerves of one eye transmit 
influences or conditions to the fellow eye through reflex 
action, and not, as it is possible in the case of the optic 
nerves, through direct continuity. 

The ciliary-nerve theory found a most ardent supporter 
in v. Graefe, and I might say in the majority of ophthal- 
mologists up to within twenty years ago. 

The subject of sympathetic eye troubles was ably dis- 
cussed by Mauthner in his well-known monograph, “ Sym- 
pathetic Diseases of the Eye,” which appeared in 1879. 

In speaking of the possibility of transmission through 
the blood-vessels, he thinks that the inflammatory process, 
starting in the choroid of one eye, might be carried over 
through the choroidal vessels to the ophthalmic artery; 
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from this point to the internal carotid, and from thence 
to the circle of Willis. The inflammation then passes 
along the anterior arch of this circle into the opposite 
ophthalmic artery, and so to the choroidal region of the 
second eye. He seems to think though that this is the 
least tenable of the theories, and consequently lays very 
little stress upon it. In discussing the optic- and ciliary. 
nerve theories, his arguments are characterized rather more 
by diplomacy than by a pronounced individual opinion, for 
he commits himself to neither of the two. ‘‘ We have, on the 
whole,” says he, “no right at all to ask whether the sympa- 
thetic affection is transmitted along the optic nerves or 
along the ciliary nerves; nor can we ask whether the trans- 
mission takes place along one path more frequently than 
along the other, for the transmission may be affected in 
both ways.” 

The subject was most exhaustively treated from an his- 
torical standpoint, but, from the unsettled tone of the 
work, the Vienna professor leaves his readers, barring a 
better insight into its history, with as vague an idea as pos- 
sible of the pathogenesis of sympathetic ophthalmia. Not 
long after this the old Mackenzie theory was revived by 
Horner’ and Knies,’ and, while convincing some, it had 
probably quite as healthy an effect in stimulating investiga- 
tion in this probably the darkest field of eye pathology. 
The revival of this theory was the result of observation ofa 
case of iritis serosa in a girl nineteen years old. In the left 
eye there were deposits about the size of pins’-heads on the 
membrane of Descemet. Nothing of the fundus could be 
seen with the ophthalmoscope. She counted fingers at a 
distance of six feet. In the right eye there were slight de- 
posits in the lower half of the cornea about Descemet’s 
membrane. The corpus vitreum was clear. The papilla 
was markedly red and somewhat foggy. There were no 
synechiz on either side. The patient was seized with vio- 
lent bronchitis, and died soon after from gangrene of the 
lungs. From sections made the following was noted. The 
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entire iris was immensely infiltrated with round cells, so 
also the ciliary body and the choroid as far as the optic 
nerve. The latter showed evident neuritis and cell infiltra- 
tion, which continued on into the orbit and as far as the 
chiasm. At this point the pial sheath of the nerve was 
markedly infiltrated. 

This condition was present in both eyes, and, in conse- 
quence, the idea suggested itself that, between the two eyes 
affected alike, a channel of communication through the 
medium of the optic nerve might exist. And particularly 
as sympathetic eye inflammation most frequently makes its 
appearance under the garb of iritis serosa and premonitory 
papillitis, Knies concluded that the inflammation had 
travelled from the originally injured eye up its optic nerve 
to the chiasm, across the latter to the other optic nerve, and 
from there down to the fellow eye. Horner and Knies 
thought that they had found still further foundation for 
their theory when, on injecting a colored fluid into the sub- 
arachnoid space of one nerve, it was found to have forced 
its way through the chiasm into the other nerve sheath. 

“The pathologico-anatomical fact and the experiments 
will at least justify us,” says Horner, “in explaining the 
transmission of the sympathetic process as having occurred 
through the lymph spaces, and we ought now to abandon 
the uncertain field of reflexes, vaso-motor disturbances, and 
neuropathic inflammations.” 

In 1881 the subject was given still further impetus by the 
researches of Snellen, Berlin, and Leber. 

These three advanced the opinion that the inflammation 
was of parasitic origin, and hence the appearance of the 
disease in the second eye must rest upon an infectious basis. 
They all agreed as to the nature of the ophthalmia, though 
they did not entertain the same opinion as regards the 
mode of transmission. Snellen’ held that it was a specific 
inflammation, metastatic in nature, where the organisms 
were peculiarly adapted to the choroidal tissue, and were 
transmitted through the lymph spaces of the optic nerve, 
and furthermore, he says, “if this theory of infection is the 
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true one, the only path for the transmission of the organ. 
isms is the optic nerve.” 

Berlin’ contended that a portion of the inflammatory 
products of the first diseased eye was taken up into the 
general circulation. These products can remain anywhere 
stationary in the organism without further development, 
simply because they do not find the conditions suitable for 
their nutrition. If, however, they get into the capillary 
‘region of the uveal tract of the other eye, they there find 
circumstances analogous to their mother soil, and develop 
and give rise to inflammation. Leber’ said that typical in- 
flammations of the coats of the eye are promoted in their 
development chiefly through the blood-vessels, it making no 
difference whether the cause of the inflammation was of 
septic, rheumatic, or tuberculous origin. 

Such an assumption, says he, is quite as admissible for 
sympathetic ophthalmia. 

Berlin’s hypothesis that the inflammation is a specific 
metastatic one, and transmitted through the blood-vessels, 
opens up the possibility of inflammatory appearances in 
other parts of the body. But this is never the case. The 
other eye alone becomes involved. Such an hypothesis, then, 
- would only be tenable when we suppose that the nutrition 
and circulation in the eye differ from those of the rest of 
the body, that the eye possesses unique conditions for the 
growth of lower organisms, and that these organisms, in 
consequence, can attain their growth in the second eye, and 
nowhere else in the body. We cannot assume this pecu- 
liarity for the circulation in the eye in contradistinction to 
that of the rest of the body. The-mere fact that the other 
eye alone is attacked, leads us to believe that the cause must 
be a local one. By far the greater number of -sympathetic 
eye troubles are caused by the entrance of foreign bodies. 
Clinical experience shows us every day that wounds result- 
ing from infectious foreign bodies cause the most violent 
infiammations, and, on the contrary, wounds caused by 
aseptic matter, result in comparatively little disturbance. 
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Not long ago I took occasion to perform some experi- 
ments on dogs for the purpose of establishing this fact. 
After sterilizing a cataract knife I made an incision at the 
upper border of the cornea about half an inch below its 
junction with the sclera. I passed the knife into the iris and 
cut upward entirely through the corneo-scleral junction as 
far as the ciliary region, and in several instances into the 
latter. The cornea healed up promptly; so also the iris, 
the healing process in the latter being exactly similar to 
that after a successfully nerformed iridectomy. The media 
always remained clear, and not a symptom of cyclitis fol- 
lowed the operation. Naturally for thirty-six hours after 
the experiment there was some slight photophobia and 
_ lachrymation, but these soon passed away. Leber’ has 
shown very conclusively that aseptic foreign bodies may 
remain in the eye indefinitely without giving rise to inflam- 
matory symptoms. Against the ciliary-nerve theory, says 
Leber, there remains unexplained the fact that a fixed time, 
six or eight weeks, passes between the inflammation of the 
first and second eye, and this is just the time required for 
the transmission of the inflammation along the optic nerve. 
Another fact against the ciliary-nerve theory. How can 
we explain the occurrence of sympathetic troble after the 
enucleation of the injured eye? If we attribute the sympa- 
thetic inflammation to the presence of the injured eye acting 
as an irritant to the ciliary nerves, should we not suppose 
that after the enucleation of that injured eye, all danger of 
subsequent trouble in the second eye was removed imme- 
diately and for all time? As regards the outbreak of the 
disease years afterward,’ Leber attributes it to asubsequent 
attack of the old process, or possibly to a fresh infection of 
the originally inflamed eye. He thinks that too much stress 
has been laid upon the sensitiveness to touch in the ciliary 
region as indicating excessive ciliary irritation, regarding 
this sensitiveness as due simply to the inflamed condition 
of the whole eye. This is a most reasonable supposition— 
for almost any inflamed organ or part would be abnormally 
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sensitive to pressure, and why not the ciliary region? We 
undoubtedly have sympathetic ophthalmia without in- 
creased sensitiveness in the ciliary region. Another strong 
point against the ciliary-nerve theory seems to me the con. 
dition we have in glaucoma. In this disease, as is well 
known, irritation of the ciliary nerves is of so violent a type, 
that its reflex influence is seen not only in the most excru- 
ciating facial neuralgia, but even in parts as remote as the 
stomech we have functional disturbance manifesting itself 
in nausea and vomiting. And yet no similar condition of 
affairs as a result of sympathy is seen in the other eye. 

Wounds in the ciliary region are thought to peculiarly 
predispose to sympathetic ophthalmia. I thought in con- 
nection with this latter idea that I would make some ex- 
periments simply to observe the result of wounds inflicted 
in the ciliary region. My experiments were made on dogs. 
In every case the instruments were sterilized and introduced 
through the corneo-scleral junction. The wound was ex- 
tended from this point up through the ciliary region. I 
purposely produced a prolapse of the iris into the wound, in- 
asmuch as this kind of wound—eingeklemmte Wunde—is 
thought to be by some a most favorable condition for the 
development of sympathetic trouble. In none of the cases 
did any excessive inflammatory reaction follow. Hyperemia 
of the iris,—but no adhesions—photophobia, lachrymation, 
and some slight injection in the vicinity of the wound were 
the only results. Two weeks afterward, on examination 
with the ophthalmoscope, I found the media perfectly clear, 
and the iris had healed in the corneo-scleral wound, no sen- 
sitiveness to light or to touch. The fundus was in every 
respect normal. The dogs were kept under observation 
for four or five weeks, and at different times I examined 
them, but never found any further pathological change. 
This fact appears undoubtedly significant, for it at least 
shows that injuries to the ciliary region are not, in themselves, 
sufficient to produce a sympathetic disturbance, something 
else is necessary, a something modifying the character of 
the wound itself. 

Of all the contributions to the pathology of this subject, 
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the work of Prof. Deutschmann, has probably attracted the 
most widespread attention ; and his results have been re- 
garded by many ophthalmologists as settling the question 
beyond a doubt.’ His earliest experiment was made with 
the spores of the aspergillus fumigatus, and consisted in 
making repeated injections of a suspension of these organ- 
isms into the corpus vitreum of a rabbit. Choroido-iritis 
followed the first injection, and at the end of four weeks, or 
a few days after the fourth injection, he discovers choroido- 
iritis and opacities in the vitreous of the fellow eye. The 
animal is killed, and the microscopic examination confirms 
in every respect the diagnosis. Evidences of an inflam- 
matory process are seen throughout the inoculated eye. 
Neuritis interstitialis extending on up to the chiasm, with 
an involvement of the latter, is observed, the process pass- 
ing on down to the other eye by way of its optic nerve. 
The iris and ciliary region of the sympathetically affected 
eye were not examined; the posterior half of the eyeball 
showed abundant signs of: inflammation in round cell infil- 
tration. He concluded, therefore, that a sympathetic in- 
flammation may be produced in one eye by the introduc- 
tion of infectious matter into the other eye, and that the 
track of this inflammation is along the optic nerve and its 
sheaths. Being convinced, though, that the inflammation 
produced by the aspergillus fumigatus was the result of 
chemical irritation, and knowing that such an irritation is 
rarely, if ever, concerned in the production of sympathetic 
ophthalmia in human beings, he resorted to the pus’ or- 
ganism for the inoculating material. He injects then two 
or three drops of a suspension of staphylococcus pyogenes 
aureus into the corpus vitreum of one eye. On the following 
day posterior synechie and corpus vitreum opacities are 
observed. On the second day the animal shows signs of 
meningitis, no new feature, as far as could be seen, showing 
itself in the inoculated eye. The papilla of the fellow 
eye, however, was very red and injected, the vessels en- 
larged and tortuous. The animal dies on the third day. 
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The microscopic examination reveals purulent infiltration 
of the inoculated eye, this infiltration extending on up tow- 
ard the chiasm with diminishing intensity, to increase in 
intensity, however, in its passage from the chiasm down 
the second optic nerve. In the infected eye both optic 
nerves, the chiasm, the pia mater of the base of the brain, 
and in the papilla of the fellow eye the presence of micro. 
organisms is proven, viz.: the staphylococcus pyogenes au. 
reus. To avoid the complication of meningitis, he makes 
a very dilute suspension of the micxococci, and inoculates 
five rabbits. Only one of the animals gives a negative re- 
sult ; negative in so far that after remaining alive for sev- 
eral weeks, no change was observed in the fellow eye. The 
other four animals die at periods ranging from five or six 
days to two or three weeks. The participation of the sec- 
ond eye shows itself in papillitis, cloudiness of the retina, 
narrow pupil, and sluggish iris. There is no symptom of 
meningitis, but the animals lose their appetite and die after 
a few days. Cultures from the blood of the animals reveal 
the staphylococcus aureus. The cause of death, then, isa 
general infection. As regards the microscopic examination 
of the eyes and optic neryes. The fate of the first eye is 
generally iridochoroiditis, followed by phthisis bulbi. 
Round cell infiltration with micrococci were to be found in 
both optic nerves, chiasm, and in the posterior half of the 
second eye,—a typical sympathetic ophthalmia, he con- 
cludes, in all but one feature, namely, in the non-participa- 
tion of the iris and ciliary region of the fellow eye. And 
the reason the iritis is absent, says he, is because the ani- 
mals die before the organisms have time to reach the ante- 
rior portion of the eye. If, then, he can shorten the path 
which the organisms take in their journey to the anterior 
portion of the uveal tract of the second eye, he will be 
able to produce an iritis before the death of the animal, and 
will have proven that had the animal lived long enough, a 
sympathetic iritis would have developed itself. For this 
purpose he makes the following experiment: After a tenot- 
omy of the superior rectus muscle, he passes in a delicate 
blunt instrument, and pulls forward the optic nerve, which 
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he severs as close as possible to the optic foramen. Into the 
cut end he injects a very small quantity of a suspension of 
staphylococcus aureus, and ties up the cut end to prevent 
the escape of the fluid into the orbit, and then replaces the 
parts. It is sufficient to say that on the third day he estab- 
lishes the existence of iritis with hypopyon, and the micro- 
scopic examination shows purulent infiltration of the iris 
and ciliary region. 

In eight or ten cases where one eye had been enucleated 
on account of imminent danger of sympathetic ophthalmia 
in the fellow eye, Prof. Deutschmann detects the presence 
of the staphylococcus aureus and albus. He concludes 
then that sympathetic ophthalmia in man is most probably 
an imflammation propagated through the. optic nerve and 
that the “ Entziindungserreger ” are micro-organisms. 

Such striking results would seem to promise an easy con- 
firmation, and with this idea I determined to repeat the ex- 
periments of Deutschmann. My earlier experiments were 
made upon dogs. I chose dogs as I supposed they would 
be less likely to succumb to the effects of a general infection 
and in consequence they would enable me to follow out 
more accurately the theory of Deutschmann. My tech- 
nique was the same as that employed by Deutschmann— 
and consisted in injecting a suspension of staphylococcus 
aureus into the corpus vitreum. The instruments employed 
were always thoroughly sterilized previous to the opera- | 
tion. About two minims of the inoculating fluid were in- 
jected. After fixing the ball of the eye with a pair of for- 
ceps, I pulled the eye forward and passed in a hypodermic 
needle half an inch posterior to the ciliary region. I may 
add that the organisms were obtained from a furuncle and 
were identical with the staphylococcus aureus of Rosenbach. 

I have selected for this paper the clinical history of those 
cases killed at periods ranging from three weeks to two 
months, as covering the most probable time in which a 
sympathetic trouble would develop. 

Case 1.—June 16th. Inoculated a small black bitch in the 
right eye, injecting two minims of the suspension in sterilized wa- 
ter. A slight clouding of the vitreous was observed a few hours 
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later. The morning after the operation the media !.ad become so 
cloudy that it was impossible to get a view of the fundus. Irido- 
cyclitis ensued, followed by panophthalmitis and rupture of the 
eyeball, the latter occurring on the third day after inoculation. 
Healing of the ruptured eye was very prompt. I examined the 
other eye with the ophthalmoscope every day, but never detected 
any thing abnormal. The animal was killed on July gth. The 
eyes were carefully dissected out with their optic nerves and 
chiasm. Marked phthisis bulbi of the inoculated eye was observed, 
but no atrophy of the nerve, indeed there was no difference in the 
macroscopic appearance of the two nerves. Microscopic exami- 
nation showed the bulb of the inoculated eye densely infiltrated. 
Everywhere throughout the uveal tract, retina, and vitreous 
lymph cells were abundant. The papilla was very much swollen 
and was densely infiltrated with round cells. This cell infiltration 
extended on up the nerve involving not only the trunk of the 
nerve itself, but also its sheaths and the intervaginal space. This 
infiltration rather decreased in intensity as it neared the chiasm, 
and at this point it was hardly possible to say with certainty 
whether the physiological number of nuclei had been overstepped. 
There was certainly nothing that would be regarded as pathologi- 
cal in that part of the chiasm continuous with nerve of the healthy 
eye. Examination of the second eye and its nerve revealed a per- 
fectly normal condition of the parts. There was no cell infiltra- 
tion of the orbital tissue adjacent to the inoculated eye, nor of any 
portion of the brain touching upon the optic nerves and commis- 
sure. The most careful examination failed to reveal the un- 
doubted presence of organisms. 

CasE 2.—June 29th. Inoculated in the usual way a white 
poodle. Clouding of the vitreous in the course of a few hours. 
Next day the eye was enormously swollen, showing evident pan- 
ophthalmitis. The eyeball ruptured on the fourth day. The dog 
was allowed to live till the middle of November, when it was 
killed. At no time did the other eye show any signs of sympathy. 
Microscopic examination showed the inoculated eye to be infiltrated 
throughout with round cells. The eye had shrunken so much 
that the relative position of the coats had been lost. A cheesy 
mass filled the space once occupied by the vitreous. The papilla 
was swollen. Marked papillitis and neuritis, the latter extending 
about one inch from the intraocular end of the nerve. The chiasm, 
the optic nerve of the second eye, and the latter itself were all 
perfectly normal. I failed to find any micrococci. 
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Case 3.—June 27th. Inoculated a brown puppy (about five 
months old) in the right eye. Irido-cyclitis followed by rapid 
phthisis bulbi. The eye did not rupture. Twenty-six days after 
the inoculation, I observed in the left eye a clouding of the 
cornea. On a close examination by oblique illumination I became 
convinced that the clouding was not superficial, but, on the con- 
trary, deep-seated ; in other words, that there existed an interstitial 
keratitis. The surface of the ballof the eye was entirely free from 
wound, abrasion, nor indeed was any external cause visible. A 
cause from without would probably have given rise to a super- 
ficial inflammation, but here the superior layers of the cornea were 
intact. Causes extrinsic do not give rise to inflammations of the 
cornea limited to the parenchyma. The cause here was plainly 
intrinsic and I naturally supposed that I had before me a typical 
case of sympathetic ophthalmia, where the organisms after trav- 
ersing the uveal track had passed over from the iris to the mem- 
brane of Descemet and here set upinflammation. In two or three 
spots on this membrane there were small white deposits. 

If, however, the organisms had taken this track, there must be 
present also an iritis and choroiditis. Owing to the corneal cloud- 
ing it was impossible to ascertain the condition of the fundus. 
But the iris was in every respect normal, acting promptly. After 
keeping the dog under further observation for forty-eight hours 
and noticing no new feature in the case, he was killed. The, mi- 
croscope showed throughout the inoculated eye dense round-cell 
infiltration ; neuritis optica extending about half an inch from 
the papilla, but from this point on up the optic nerve to the chi- 
asm and down the other optic nerve, no pathological change was 
to be seen. As regards the second eye, and more particularly the 
choroid, ciliary body, and iris of the same, I found not the faint- 
est trace of an inflammatory process, other than the keratitis, and 
should say that with the exception of the cornea, the eye was per- 
fectly normal. The keratitis then was a spontaneous process, 
separate and distinct in its origin from the causes which resulted 
in the destruction of the other eye. A close examination for 
micro-organisms failed to reveal the presence of the latter. 

Case 4.—July 6th. Inoculated the left eye of a large brown 
bitch. Soon after clouding of the media, followed by irido-cyclitis 
and Descemetitis. The inflammation subsided in ten days and left 
the eye with several thick corneal opacities and anterior synechiz. 
Pthisis bulbi followed. The dog was killed September 3d. The 
microscopic examination revealed evidences of inflammation in 
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every part of the eye. There was also inflammation of the optic 
nerve, infiltration extending about half an inch from the intra- 
ocular end of the nerve. Nothing noteworthy in the nerve was 
observed beyond this point, nor was there any thing pathologi- 
cal in chiasm, the other optic nerve, or the second eye. I could 
find no organisms. 

CAsE 5.—July 15th. Inoculated the right eye of a small black 
bitch. Followed as usual by irido-cyclitis and clouding of the 
media. On the the third day diffuse clouding of the cornea. 
Violent keratitis. Perforation of the cornea with prolapse of the 
iris. Four weeks later all signs of an acute inflammation had sub- 
sided, leaving a large corneal opacity, and just at this point the 
iris had fallen forward into the perforation and healed. The dog 
was killed September 3d. The microscopic examination revealed 
extensive round-cell infiltration throughout the inoculated eye. 
Neuritis optica extending not more than a quarter of an inch 
from the eyeball. The chiasm with the second eye and its nerve 
was perfectly normal. No micrococci were to be found. 


I have selected the records of the above five cases as they 
appeared to be fairly typical of this series of experiments 
extending from the early part of June to the middle of 
November. The other cases differed in very few particulars 
from the above, certainly in nothing that could be regarded 
as throwing any additional light on the subject. 

I made fifteen experiments in all. In nine of the cases 
the eyeball ruptured and the contents were disgorged. 
The fate of the other six cases was cyclitis, choroido-iritis, 
ending with phthisis bulbi. The first dog was killed three 
weeks after inoculation, the second dog four and a half 
months, the third twenty-six days, and the fourth and fifth 
cases two months and six weeks respectively. I selected 
dogs, as I have said, because I thought that, unlike rabbits, 
they would be less apt to fall victims to a general infection. 
In this respect the whole aspect of my experiments on dogs 
resembled more nearly what we see in man, for in only one 
instance did I observe any thing like a constitutional effect 
(Case 3). The trouble remained local. All the cases were 
examined every day with the ophthalmoscope. Never was 
any thing unusual observed about the second eye. In two 
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cases there was noticed twenty-four hours after inoculation, 
an enlarged condition of the retinal vessels, associated with 
a general redness of the papilla. This disappeared at the 
end of three or fourdays. It certainly could not have been 
due to the presence of organisms, for there was not the 
faintest trace of an inflammatory process in the fundus, and 
the corpus vitreum was always perfectly clear. It was, I 
think, a reflex engorgement of the vessels, due, without a 
doubt, to the violent inflammation going on in the other 
eye, and there is no reason to be believe that it could ever 
have developed into a condition similar to that of the first 
eye. 

Further than these two cases I observed nothing in the 
second eye that would suggest sympathy with the condition 
of the inoculated eye. 

Rupture of the eyeball, and the consequent disgorge- 
ment of its contents, is thought to exclude the possibility 
of sympathetic ophthalmia. No. 1 was the only case where 
cell infiltration was present. in the neighborhood of the 
chiasm, and yet here the inoculated eye ruptured on the 
third day. I made a most thorough examination of the 
intercranial end of the optic nerve and of the chiasm in this 
case, but failed to find any organisms. The existing in- 
flammation must then have spread from the point of infec- 
tion by contiguity or continuity, and if produced by the 
micro-organisms, these must have disappeared by the date 
of the examination. 

In one point my experiments differ from those of Prof. 
Deutschmann, namely, in the fact that mine were made on 
dogs. Thinking that this difference might impair the value 
of my work as a control of that of Prof. Deutschmann, I 
determined to repeat his experiments on rabbits. 

Two months ago a man came to the eye clinic with the 
history of a foreign body in the eye. While working on 
the railroad, a week before, a piece of iron flew into the 
right eye. When seen at the clinic, the diagnosis of pan- 
ophthalmitis was easily made, and enucleation was per- 
formed. The foreign body was a piece of steel, and was 
found imbedded in the retina. The whole eye was filled 
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with pus. I obtained a few drops, and brought them in a 
test tube to the laboratory, and then made plate cultures 
after Koch’s method. I succeeded in isolating the staphy- 
lococcus aureus, and obtained a pure culture identical 
in every respect with the staphylococcus aureus of Rosen- 
bach. 

I have selected for this paper the following clinical histo- 
ries of experiments on rabbits : 


Case 1.—April 11th. Injected four minims of a solution of 
staphylococcus aureus into the corpus vitreum of the right eye. 

April 13th.—Clouding of vitreous. 

April 18th.—White deposits in the pupillary space. Posterior 
synechiz. 

April 23¢.—Blood in anterior chamber. Great injection of 
conjunctiva and iris. Left eye normal. 

April 30th.—All the appearances of general inflammation of the 
infected eye. 

May 10th.—The eyeball immensely swollen. Panophthalmitis. 
The left eye remaining throughout perfectly normal. Not the 
slightest evidence of sympathy. There was no change in the con- 
dition up to the 17th of May, when it was killed. 

Microscopic examination.—Infected eye filled with a cheesy 
mass. Infiltration of corpus vitreum with leucocytes. Round- 
cell infiltration throughout iris and ciliary body. Choroiditis and 
retinitis. Papilla tremendously infiltrated. Here, there was 
undoubted neuritis. The neuritis extended about half an inch 
from the eyeball, and, from this point on, there was no appear- 
ance of cell infiltration. The chiasm and the optic nerve of the 
fellow eye were perfectly normal. No bacteria could be found. 

Case 2. April 11th.—White rabbit with gray ears. Inoculated 
in right eye. 

April 11th—Cloudings in corpus vitreum. 

April 16th.—White deposits in pupillary space. Iritis. Left 
eye normal in every respect. 

May 3¢4.—No change. 

The animal was examined every day till the 19th of May, when 
it was killed. At date of death the pupil was entirely closed with 
a white deposit and the iris bulged forward, almost obliterating 


the anterior chamber. The fellow eye remained throughout 
normal. 
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Microscopic examination : Inflammation of all the coats of the 
eye, and enormous infiltration of the corpus vitreum with leu- 
cocytes. Detachment of the retina and thickening and infiltra- 
tion of the choroid with round cells. Papilla swollen and densely 
infiltrated with round cells. Neuritis extending about a quar- 
ter of an inch from the eyeball. From this point on there was 
nothing abnormal in the appearance of the nerve. The chiasm 
was normal ; so, also, the optic nerve of the fellow eye. I could 
find no organisms. 

Case 3. April 11th.—Black-and-white rabbit. Inoculated 
right eye. 

April 13th.—Choroido-iritis. Floating opacities in the vitre- 
ous. 

April 15th.—Iris very much injected. Posterior synechiz. 
White deposit in the pupil. The eye remained the seat of an in- 
flammation, marked by no new feature, till May 21st, when the 
animal was killed. The fellow eye never showed any signs of sym- 
pathy. Microscopically, the infected eye had somewhat shrunken. 
The corpus vitreum was filled with a cheesy mass. The iris and 
lens were bound together by synechiz. The optic nerves were 
both about the same size. 

Microscopic examination: Round-cell infiltration everywhere 
present. Almost complete disorganization of the choroid and 
retina. Difficult to make out the relation of the parts. Dense 
cell infiltration of the optic nerve extending about a quarter 
of an inch from the eyeball. The rest of the optic nerve, with 
the chiasm and optic nerve of the opposite side, were normal. A 
sterilized platinum wire was introduced into the interior of the 
eyeball after I had burnt a way for its passage through the cornea 
with a hot knife, and inoculations were made upon agar. Es- 
march’s method was employed, and numerous colonies of micro- 
organisms were to be seen the third day afterward. They were, 
however, not the organisms with which I had made the inoculation. 

Case 4. April 114h.—Inoculated a gray rabbit in right eye. 

April 13th.—Choroiditis. Opacities in the vitreous. The 
pupil appeared to get smaller every day, till April 26th, when it 
was not larger than a pin’s head. 

April 26th.—Iris bulging forward into the anterior chamber. 
Great injection of the iris. The left eye remaining perfectly 
normal, 

May 3¢.—Blood-red appearance of iris, and the latter appears 
as though thrown into folds. 
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May 7th.—No change. 

No new feature developed itself from -” time till June 7th, 
when it was killed. 

Microscopic examination: Eyeball filled on a cheesy mass, 
Detachment of retina. Infiltration of choroid, retina, and ciliary 
region with round cells. Purulent infiltration of the vitreous, 
Papillitis, Neuritis immediately adjoining the eyeball. No or- 
ganisms. 

Case 5. May 17th.—Inoculated a white rabbit in left eye. 

May 21st——Eye very much injected, and impossible to see the 
fundus. Dense clouding of the corpus vitreum. The right eye 
normal, This case was examined every day till May 31st, when 
it was killed. No new feature showed itself in either eye. The 
infected eye was cut open with a hot knife, and a sterilized plat- 
inum wire was passed in. Inoculations were upon agar, and 
Esmarch tubes were made. They were placed in a breeding 
oven, and twenty-four hours later beautiful colonies of staphylo- 
coccus aureus showed themselves. I made a stab culture and ob- 
tained a pure and typical growth in every point identical with the 
organism with which I had inoculated the eye. 

The optic nerve and chiasm were entirely free from organisms, 

To sum up then my experiments on rabbits. The first 
rabbit died forty-eight hours after inoculation, the second 
rabbit ten days after inoculation. The latter gave evidences 
of brain trouble before death in spasmodic movements of 
the neck and inability to move without falling forward. 
The autopsy revealed a very hyperemic condition of the 
brain. The first rabbit died with all the symptoms of a 
general infection. Both animals were very young, hardly 
more than a month old, much too young for such experi- 
ments. Five rabbits inoculated on March 28th met with 
violent death on April 11th, killed by dogs. Careful exami- 
nation every day with the ophthalmoscope and a micro- 
scopic examination of sections from the optic nerves, 
chiasms, and eyes of these five animals never revealed a 
feature differing from what was seen in the five cases just 
reported in full. The third series of experiments consisted 
in the inoculation of eight rabbits. These were killed at 
periods ranging from four weeks to two months; one 
exception, Case 5, which was killed in fourteen days. An 
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ophthalmoscopic examination was made every day for the 
first three weeks ; and afterward never were more than three 
days allowed to pass without such examination. Never 
did the fellow eye show the slightest symptom of sym- 
pathy. The fundus remained unchanged, perfectly normal ; 
not even did the blood-vessels take part by increase of size, 
in other words, no hyperemia. Every one of the eyes 
suffered with irido-cyclitis in its most typical form. 

There is one point in connection with experiments in 
general on dogs and rabbits upon which I would lay par- 
ticular stress. There is great difficulty in recognizing a 
true inflammation of the optic nerves and the chiasm, and 
indeed of the choroid and retina too, unless you have nor- 
mal sections of these parts right at hand with which to com- 
pare your supposed pathological conditions. In the first five 
experiments on dogs I was perfectly convinced that I had 
a neuritis extending from the infected eye around to the 
fellow eye by way of the chiasm. I submitted the sections 
to skilled microscopists, and they agreed with me. The 
suggestion was made though that I kill a dog and study 
the normal condition of the parts. 

I did this, and to my surprise found that the normal 
optic nerve of the dog was most rich in nuclei, nuclei ° 
which gave to the nerve the appearance of dense round- 
cell infiltration. It is a fact worthy of note that the chief 
distinguishing feature of inflammation of a nerve at this 
stage is the increase in the nuclear elements, and upon this 
point we must mainly rely in making a diagnosis of neuritis. 
Changes in the nervous bundles themselves are not readily 
demonstrable features of a neuritis of three weéks’ dura- 
tion. 

The fact then that we must regard the number of nu- 
clei as in great measure deciding the existence of inflam- 
mation, the fact that the physiological number of these 
nuclei from their abundance can easily deceive us and lead 
us to conclude that we are looking upon a pathological 
number, that we have before us genuine leucocytes, all 
these facts, I say, point to the necessity of comparing 
what is known to be a normal condition with the 


206 Robert L. Randolph. 


section under observation. And by this I mean to say, 
that longitudinal and cross-sections of the ball, optic nerve, 
and chiasm of the eye to be examined must be compared 
with corresponding sections in what is known to be the nor- 
mal state. In the case of the optic nerve and chiasm, sec- 
tions must be compared from as near as possible correspond- 
ing portions of the nerves, as I have observed a difference in 
the number of nuclear elements in portions of the nerve. 
The nuclei are rather fewer and more scattered in the 
neighborhood of the chiasm. They are generally most 
abundant at the intra-ocular end of the nerve. It will be 
remembered that in several of Professor Deutschmann’s 
cases the cell infiltration decreased in intensity as it neared 
the chiasm, and increased in intensity on the way from the 
chiasm down to the other eye. This is exactly what we 
have in the physiological condition. The nuclei are, as I 
have said, abundant at the intra-ocular end of the nerve, 
decreasing in number toward the chiasm, comparatively 
scattered and few in the chiasm itself, and increasing in 
number from the chiasm toward the fellow eye. I do not 
mean to be understood as asserting that Professor Deutsch- 
mann has really mistaken the normal condition of the nerve 
for a neuritis descendens and ascendens. But such a mis- 
take could readily be made. He performed five experi- 
ments. My experiments number 15 on dogs and 15 on rab- 
bits, and in the main points my results contradict his com- 
pletely. Dr. Gifford’s experiments of inoculations with the 
pus cocci number seventeen, and his results coincide with 
mine. What I said of the normal optic nerve of the dog is 
equally applicable to the normal optic nerve of the rabbit. 
This also is rich in nuclei. 

In short, unless the’ precautions which I have suggested 
be taken in experiments of this nature upon dogs and rab- 
bits, a reasonable doubt must be cast upon the accuracy of 
a diagnosis of existing inflammation. 

As regards the condition of the fellow eye: In several of 
his cases Deutschmann notices, with the opthalmoscope, 
changes in the fundus, papillitis, retinitis, and choroiditis, 
though the anterior portion of the eye remains healthy. It 
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will be remembered that in his experiments all of his ani- 
mals die of a general infection. Cultures from the blood 
show the presence of micro-organisms. That means that 
there were organisms in the kidneys, heart, and throughout 
the circulation. We are not surprised when we see a neuro- | 
retinitis or choroiditis or clouding of the whole fundus in a | 
patient who we know has nephritis, or pyemia. Perni- | 
cious anzmia, heart disease, in other words, great disturb- | 
ances in the circulatory system, are prolific causes of diseases | 
of the fundus. We have here an animal succumbing grad- 
ually to the effects of a blood poison, dying with pyzmia. 
Kidneys loaded with micro-organisms, heart and entire cir- 
culation alive with pus cocci. With so violent a provoca- 
tion, can we regard it as extraordinary that the fundus 
should be the seat of inflammatory changes, especially 
when we consider how very liable it is to participate in vital 
changes in the general system ? 

In Case 3 (dog) I look upon the keratitis as simply a 
manifestation of constitutional disturbance brought about by 
the presence of micro-organisms in the blood. This was the 
only instance among the dogs, where I observed any evi- 
dence of constitutional disturbance, showing that dogs, un- 
like rabbits, are not liable to give way to a general infection. 
Furthermore, I regard a general infection as a serious ob- 
jection to these experiments, not only because the animal 
dies before the sympathetic inflammation shows itself ; but 
the fact that there is present a constitutional disturbance 
removes the analogy between the experimental process and 
the disease as seen in man. Sympathetic ophthalmia in 
man is from beginning to end a local affection. 

I report here three cases which came under my own per- 
sonal observation, where the injured eye was enucleated for 
fear of sympathetic ophthalmia. In all three cases the in- 
jury was caused by the entrance of a foreign body. I have 
examined several other eyes for organisms, but always with 
a negative result, and I do not report them, as there was 
no history of injury from a penetrating foreign body. 


Case 1.—S. M., boy, eleven years old. Six years ago, fell on a 
piece of glass, a particle of which entered the right eye just above 
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the corneo-scleral border. Choroido-iritis ensued, followed by rapid 
phthisis bulbi. Six months afterward the left eye took on inflam- 
mation, and up to present date (April 28th) has been the seat of 
periodic inflammation, accompanied with a great deal of pain. 

Stat. presens—Right eye very much shrunken, and not half 
the original size ; not sensitive to touch. The left eye presented 
a broad band of corneal opacity running across the centre of the 
cornea, The pupil was bound down by posterior synechiz, and 
a white deposit in the centre showed that cataract was present, 
cataract resulting from the frequent deposit of inflammatory pro- 
ducts upon the anterior capsule of the lens. Tension was decid- 
edly minus ; light perception good. Inasmuch as the atrophic 
eye was utterly useless, and was possibly through its presence 
giving rise to the recurrent attacks of inflammation in the fellow 
eye, it was enucleated. The whole interior of the eye was filled 
with a cheesy mass, and the internal coats had undergone com- 
plete disorganization. It was impossible to make out the relative 
position of the parts. Round-cell infiltration was everywhere 
present, neuritis extending to point of section of the nerve. Cul- 
tures from the interior of the eye made into Esmarch tubes failed 
to show any signs of growth. Half of the eye was put into a 
tube of gelatine, but nothing grew. The bacteriological exami- 
nation was made prior to cutting open the eye. 


_ Case 2.—May 25th, 1887.—J. C. Lewis. About six weeks ago 

while at work, a piece of the hatchet—with which he was driving 
a nail—flew off and struck him in the left eye. When seen he was 
suffering great pain. Light perception gone. Eyeball very much 
injected and sensitive totouch. The pupil was completely closed 
by posterior synechiz. The diagnosis was of course irido-cyclitis. 
The fellow eye had been the seat of shooting pains within the past 
few days, and was somewhat sensitive to light. The ophthalmo- 
scope revealed a perfectly normal fundus. The pupil responded 
promptly to light, zo¢ sensitive to touch and as far as I could see 
absolutely healthy. The injured eye was enucleated and the piece 
of iron was found imbedded in the ciliary region. The microscope 
showed round-cell infiltration throughout the eye, most noticeable 
in the ciliary region. Papillitis. Sections prepared for bacte- 
riological examination failed to show the presence of micrococci. 
Cultures from the interior of the eyeball gave no evidence of 
the presence of bacteria. 

CasE 3.—H. White, 19 years old. Lost right eye six weeks 
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ago in an explosion. Nolight perception. Large corneal wound. 
Prolapse of iris. Pupil very small and closed with a white depos- 
it. Tension minus. Ciliary injection, though the eye was not 
particularly sensitive to touch. Enucleation. Cultures made. 
There were, however, no signs of growth in the tubes. Within, 
the eye had undergone degeneration. No microscopic examina- 
tion was made. 

I may here refer to a case reported by Prof. Hirschberg where 
the enucleated eye—after the patient had suffered two weeks with 
a sympathetic inflammation—was examined for organisms by 
Nordenson in Koch’s laboratory. The result of the examination 
was completely negative. (Centralblatt fir praktische Augenheil- 
kunde, Januar, 1888, S.20.) Also to a case of “ sympathetic neuro- 
retinitis,” reported by S. C. Ayres and Adolf Alt, when not a 
trace of bacteria was found in spite of the most careful examina- 
tion. (American Fournal of Ophthalmology, February, 1887.) In 
nearly all of the eyes enucleated for fear of sympathetic inflamma- 
tion, Prof. Deutschmann found micrococci. 


In my cases the cultures were made from the eyes almost 
immediately after enucleation. ‘Every precaution was taken 
to avoid contamination. In making cultures from the vit- 
reous the cornea was first sterilized with a hot knife. The 
point of the blade was then passed into the anterior cham- 
ber. Through this hole asterilized platinun wire was passed 
into the corpus vitreum and twisted about in every direc- 
tion within the eyeball. The inoculations were upon agar, 
and Esmarch tubes were made. By this method or the plate 
mode of culture, one can be certain that one is not dealing 
with impurities. Any other known method is open to ob- 
jections. I observed that Prof. Deutschmann never took 
this precaution, making simply the stabculture. It is quite 
possible that he inoculated an impurity, at least he can not | 
be perfectly certain that the growth upon the gelatine had 
its origin within the eye. In the first two of my cases, in 
addition to the inoculations, the eyes were cut in half with 
a sterilized knife. A half from each eye was sterilized on 
the outside with hot knives and put into a gelatine tube. 
Nothing grew. The other two halves were stained and ex- 


amined under the microscope with the result already men- 
tioned. 
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Prof. Deutschmann observes micrococci in the tissues 
themselves, even in the optic nerve. This Iam unable to 
explain. I can only say that, with the strictest precautions 
against contamination, I did not observe in any of the clini- 
cal cases last reported any appearances in the tissues which 
could be unmistakably pronounced organisms. In staining 
for bacteria I employed both Gram’s and Weigert’s fibrin 
method, the universal stain of Léffler, the tubercle stain, etc. 

Prof. Deutschmann has never given a satisfactory explan- 
ation of how the organisms get from one eye to the other. 
The micro-organisms, says he, work their way forward with 
a certain impetus, an impetus which comes from their own 
growth, as well also from their power of spontaneous move- 
ment (Eigenbeweglichkeit). So they reach the chiasm and 
from thence they are carried downward to the other eye by 
the lymph stream. Now if the micrococci had this power 
of spontaneous motion we would want no better explana- 
tion. But micrococci do not possess this property.’ ‘‘ Mi- 
crococci and all those kinds of bacteria whose form of 
growth resembles the micrococci, are always in a state of 
rest, except such movements as are to be attributed to un- 
avoidable shocks,” as for example, mechanical violence to a 
part. 

It may be a matter of surprise that rupture of the eye- 
ball occurred in so many cases in my experiments with dogs, 
and not a single time with the rabbits. I think this is 
easily explained. In the case of the dogs the injections 
were made with a very coarse hypodermic needle, the point 
of which was somewhat blunted from constant use. In 
forcing the needle through the tough sclerotic much force 
was employed, and the eyeball subjected to a good deal of 
mechanical violence, and, at the point of puncture, there 
was always more or less of a contused condition of the tis- 
sues, ecchymoma, etc. At this point, no doubt, the tissues 
were infected, the nutrition of the whole eyeball was dis- 
turbed by the mechanical violence employed, and this, in 
conjunction with the presence of pus cocci within, afforded 
the conditions necessary for a general inflammation. Later 


1 «* Die Mikroorganismen,” von C, Fligge, S. 124. 
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on I obtained the finest needle that could be gotten, and I 
had no further trouble with the injections. 

Why did so few of my animals die of general infection? 
Among other things they were kept in an amply large and 
well-ventilated apartment, and always had plenty of good 
food, but mainly because the quantity of cocci injected was 
very small. A very weak suspension was employed. In 
injections of pus cocci the intensity of the effect is in direct 
proportion to the quantity of organisms injected. This 
peculiarity is not associated with the history of the organ- 
ism of anthrax, and here let me briefly refer to some experi- 
ments made by Dr. Gifford with the anthrax bacillus. His 
work appeared in these ARCHIVES (vol. xv., pp. 281-295). 
He takes the view that the organisms leave the first optic 
nerve with the vessels, and, after passing through the orbit, 
reach the cranial cavity. They pass from this point into the 
subvaginal space, and from thence along into the supra- 
choroidal space of the second eye. It is strange that Dr. 
Gifford should have used the anthrax bacillus for such ex- 
periments. He could not have selected an organism which | 
would have given him results less valuable to the history of 
the subject. Twenty-five experiments were made, and 
every one of the animals died of general infection. In only 
three cases did the rabbits live long enough for the bacilli 
to reach the second eye. With the exception of the mouse, 
there is no animal that succumbs more promptly to anthrax 
than does the rabbit, and if all twenty-five of the cases had 
lived long enough, the second eye would have been found 
filled with bacilli, and for all that, no new fact, certainly no 
valuable one, would have been established. Furthermore, 
it would have been extraordinary had the organism not 
been found in the second eye, and that, too, in the supra- 
choroidal space, as well as everywhere else in the second 
eye. I examined a number of mice last summer that had 
been inoculated with anthrax at the root of the tail, The 
animals had died in twenty-four hours after inoculation. I 
selected at random pieces from different parts of both eyes 


and optic nerves, and in every specimen countless bacilli 
were to be seen. 
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My results then, as far as confirming the theory that 
sympathetic ophthalmia is propagated along the optic 
nerves and its sheaths, were entirely negative. As I have 
already said, the optic nerve of the infected eye at its intra- 
ocular end was always infiltrated. A moment’s glance was 
sufficient to tell me that, but any noticeable progress of the 
inflammation for more than a very short distance from the 
eye was never observed. This portion of the nerve could 
hardly have escaped participation. Its proximity alone to 
such an inflammation would have called forth changes in 
its own structure. In this connection it is pertinent to call 
attention to experiments which have been made to deter- 
mine whether or not inflammation, induced experimentally 
in a circumscribed part of a nerve, is capable of propaga- 
tion for a long distance in the nerve trunk. Of these ex- 
periments the most exact and trustworthy are those of O. 
Rosenbach, who injected chemical irritants, such as turpen- 
tine, Fowler’s solution, etc., into the sciatic and vagus 
nerves. Rosenbach’s experiments were performed under 
Cohnheim’s direction. As he used no especial antiseptic 
precautions, it is reasonable to believe that micro-organisms 
were notabsent. In opposition to preceding experimenters 
Rosenbach failed to find that the local inflammation trav- 
elled any considerable distance along the nerve from the 
site of the injection. My own results are in harmony with 
Rosenbach’s conclusions. He says: “The result of the 
microscopical investigation, in spite of the positive changes 
which it presents to us, is nevertheless, as regards the prop- 
agation of the neuritis, a completely negative one. Only 
so far as the chemical and mechanical action of the injec- 
tion reaches is there any change, and beyond this—so far as 
the methods of investigation can lead us to a conclusion— 
is every thing intact. (O. Rosenbach: “ Experimentelle 
Untersuchungen iiber Neuritis.’’ Archiv. fiir experimentelle 
Pathologie und Pharmakologie, B. viii., S. 231.) 

The question then arises, Does infection play a roll in the 
production of sympathetic inflammation of the eye? Ex- 
perience in a large eye clinic for the past four years has 
inclined me to the affirmative side of the question. That 
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the optic nerve, however, is the track of the infection, my 
experiments have led me to doubt seriously. The experi- 
ments of Leber, and mine of the same character, indicate 
quite conclusively that aseptic wounds of the eyeball, 
whether of the ciliary region or not, produce little disturb- 
ance. More or less violent is the result of septic wounds. 

The experiments which I have reported shed no positive 
light upon the mode of production of sympathetic ophthal- 
mia, for in no instance was this affection a sequel of the 
operation. It is reasonable to suppose that had the same 
insults been applied to the human eye, at least in some 
instances sympathetic ophthalmia would have resulted. 
This raises the question whether rabbits and dogs are sus- 
ceptible to sympathetic inflammation of the eye. Upon 
this point I am unable to bring any positive evidence. I 
do not feel warranted, on the basis of the negative results 
of my experiments, in drawing any positive conclusions as 
to the genesis of sympathetic ophthalmia. 

These experiments were undertaken in order to control 
the results which others had obtained by similar investiga- 
tions. That the conclusions which had been drawn from 
these results must be corrected and revised seems to me 
the justifiable inference to be drawn from the experimental .- 
work presented in this paper. 

My experiments were made in the Pathological Institute 
of the Johns Hopkins University. I take this occasion to 
express my thanks to Prof. Wm. H. Welch, Director of the 
Institute, for his kindly aid. His advice on every point I 

‘have found most useful. And I would also thank Dr. B. 
Meade Bolton, assistant in bacteriology, for the material 
assistance which he rendered me in the bacteriological part 
of my work. 


A CASE OF GLAUCOMA IN A MAN TWENTY-TWO 
YEARS OF AGE. 


By Dr. GEO. C. PARDEE, or San FRANCISCO. 


HE following notes on a case of glaucoma occurring 
in a young man of twenty-two years of age may not, 
on account of the youth of the patient, prove uninteresting. 


W. C., aged twenty-two, came to me with the following history : 
Has never had syphilis ; no blindness or eye-trouble in his family, 
except in the case of his father, who, on removal of the bandages 
after an operation on both eyes, was found to be totally blind. 
About two years ago the patient noticed that his right eye was 
failing him. About one year ago the right eye became totally 
blind ; and about the same time the patient noticed that the left 
eye was also failing, becoming totally blind about two months 
ago—ten months after he first noticed the beginning failure. 
Three months before becoming totally blind he consulted a phy- 
sician ; but on account of poverty, did not have any thing done. 
He has never had any pain in or about the eyes, or any inflam- 
mation in them. 

Status presens—Both eyes very hard —T + 2; both pupils 
expanded ad maximum and irresponsive to light ; right eye seat 
of a mature cataract ; anterior chambers very shallow. Left eye: 
vitreous slightly cloudy ; papilla deeply excavated ; arteries small 
and pulsating readily on pressure ; veins tortuous and swollen. 

Diagnosis: Glaucoma chronicum absolutum. 

The patient first noticed the dimness of vision in the 
right eye about two years ago. It is safe to suppose, there- 
fore, that the disease first attacked the eye at least one year 
previously, or when the patient was nineteen years of age. 

The fact that the patient’s father underwent a bilateral 
operation—the nature of or reason for which the patient 
does not know—would, perhaps, raise the suspicion that 
the disease is hereditary; although the fact that none of 
the rest of the family of his five children have, as yet 
become affected rather speaks against heredity. 

214 


A CONTACT-LENS. 


By Dr. A. EUGEN FICK, Privat-DocenT IN ZurRIcH. 


Translated by Dr. CHARLES H. MAy, New York. 


MONG the numerous diseases of the cornea, there 
A are many which change its normal form ; this results 
in the production of distorted or even completely blurred 
retinal images, and accordingly vision suffers. Now there 
is a group of alterations in the form of the cornea, of which | 
the bad effects upon vision may be removed by the use 
of glasses; these are cases of regular astigmatism. As is 
well known, they can be optically corrected with appropri- 
ate cylindrical lenses. The matter begins to be more diffi- 
cult, however, when we deal with the alteration in the form 
of the cornea known as keratoconus. Attempts have been 
made to correct the optical error due to keratoconus by 
hyperbolic’ and by conical’ glasses. Even though there 
were no mathematical objection to this, the fact remains, 
as Rahlmann himself observed, that whatever improvement 
is obtained in acuteness of vision is lost again, as soon as 
the eye and the hyperbolic lens are no longer accurately 
centred; therefore movements of the eye must be sup- 
pressed and replaced by movements of the head; it is also 
a fact, that the practical improvement obtained in acute- 
ness of vision is often very insignificant or even mz/; this is 


1Rahlmann, Glasercorrection bei Keratoconus. Bericht der ophth. Gesell- 
schaft zu Heidelberg, 1879, und Ueber die Verwendung der hyperbolischen 
Glaser zur Correction des Keratoconus und des unregel igen Astigmatismus, 
Bericht der Dorpater Universitats-Augenklinik, 1881-1882. 

* Angelucci, Sulla rafrazione e correzione delle cornee coniche e ectatiche, 
Annali di Ottalm., Bd. xiii., 1884. 
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due, according to Angelucci, to the deviation of the corneal 
axis from the visual line. 

The results of optical correction are, however, entirely un- 
satisfactory in cases in which defects of vision are due to 
irregular corneal astigmatism. Donders recommended the 
correction of such cases by stenopzic glasses. He’ and his 
pupil, von Wijngarden,* demonstrated that the improve- 
ment of vision resulting from the use of stenopzic glasses 
was often really astonishing, and that the narrowing of the 
visual field did not occasion disturbance of any kind in near 
vision, as, for instance, in reading and writing. For distant 
vision, stenopzic glasses cannot be used at all, since a 
patient with a greatly contracted field and good central 
vision would be much worse off than one with poor vision 
and a field of normal extent. Strange to say, it seems that 
Donders’ proposition found no practical application—a cir- 
cumstance which to me seems by no means satisfactorily 
explained by the uselessness of the stenopzic glasses for 
distant vision. Be this as it may, there are undoubtedly 
many patients to whom neither hyperbolic, conical, nor 
stenopzic glasses are of service. 

Under these circumstances, searching for another means 
of correcting the different forms of irregular corneal astig- 
matism cannot be regarded as superfluous. Obviously, the 
most radical means would be to replace the cornea by an- 
other surface of regular curvature. This can actually be 
done; and I shall demonstrate in these pages that I have 
succeeded in excluding the defective cornea from all diop- 
tric influences by a small glass shell, and thus, without nar- 
rowing the field of vision or the field of fixation, have in- 
creased the minimum acuteness of vision from 4 to}. As 
a matter of fact, I could not advise the possessor of this 
eye to use the remedy devised by me, and which I call “a 
contact-lens,”’ continually, because the fellow of her imper- 
fect eye was approximately normal. If, nevertheless, | 
publish my views before any patient is wearing the “con- 
tact-lens,” it is because, in the first place, I am justified in 


1 Nederl. Lancet, 1854, D. iii., S. 538. 
2 y Grife’s Archiv f. Ophth., Ba. i., 1, S. 251. 
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stating that, as the result of my studies already engaged in, 
I have solved the principle of the problem of the ‘‘ contact- 
lens,’”’ and, secondly, because cases suitable in every respect 
for the contact-lens will be found much more rapidly if 
other ophthalmologists give the matter their attention, than 
if, as heretofore, I continue to search for proper cases among 
a limited number of eye-patients. 

The “contact-lens” consists of a thin glass shell, bounded 
by concentric and parallel spherical segments. It is placed 
upon the eye, and the interspace between it and the eye- 
ball is filled with a liquid having the same refractive index 
asthe cornea. Rays of light then undergo a certain amount 
of refraction upon entering the liquid, which may be con- 
sidered as extending forward to the anterior surface of the 
glass shell; but they suffer no deviation in their course 
whilst passing from the liquid into the cornea; and thus 
the irregularities in the passage of rays of light from the 
air into the cornea, which were previously produced, must 
be lost. 

Of course, I began my observations with experiments upon 
animals, in order to ascertain whether and how long the 
eyeball would suffer a contact-lens to be placed upon it 
without suffering injury. Large rabbits proved to be 
admirably adapted for these experiments. In one of these 
animals I drew the lids and the nictitating membrane from 
the eyeball and filled the resulting sac with plaster-of-Paris 
of fluid consistence. After hardening, such a cast of the 
eyeball showed that the radius of curvature of the cornea 
did not differ materially from that of the sclera, and that 
the eyeball of the rabbit is pretty nearly a perfect sphere. 
Then I had small glass globes blown after these plaster- 
casts, constantly simplifying the form, until finally after 
many trials I abandoned the use of the casts and satisfied 
myself with obtaining glass vesicles, 21, 20, and 19 mm 
in diameter, and with having a segment separated from 
these, the base of which was distant but a few millimetres 
from the equator of the sphere. From a large number of 
such small glass shells I selected the best-fitting one for 
each individual rabbit. The introduction of the glass shells 
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beneath the lids and nictitating membrane is easily accom. 
plished, if the internal canthus be drawn forward with suf. 
ficient force by means of the thumb placed flat upon it, so 
that the membrane is lifted from the eyeball. The inter- 
space between the cornea and glass is filled with liquid by 
drawing the upper margin of the glass away from the eye- 
ball with a small hook, and allowing the requisite number 
of drops to flow from a pipette into the space thus formed. 

After a series of partially unsuccessful attempts, it was 
found that well-fitting glasses need not be held in place by 
the lids at all, since they adhered to the globe. Hence it 
follows, that the glass accompanies the eyeball in all its 
movements beneath the lids, and that not a drop of the 
liquid escapes. As the eye does not become injected and 
the natural cornea is rendered invisible, it is impossible to 
distinguish an eye supplied with the glass from the naked 
eye, unless a careful examination be made. After six or 
eight hours there is quite a change in the picture, owing to 
milky clouding of the liquid. If the glass and the liquid 
be removed it will be also seen that the epithelium of the 
cornea appears slightly clouded and the conjunctiva shows 
moderate injection. 

The microscope demonstrates that the clouding of the 
liquid depends upon the presence of innumerable fat- 
globules; these are in part of about the size of blood- 
corpuscles, in part, minute nuclei in rapid molecular mo- 
tion. If a drop of the clouded liquid be allowed to dry 
upon a slide and be treated with ether, and then with a stain- 
ing fluid, round cells and epithelial cells, which were easily 
overlooked among the numerous fat-globules of the fresh 
preparation, come into view. The round cells are usually 
collected into small groups. The epithelium contains many 
large and small fat-globules, within the nucleus and in the 
cell-body. Bacteria are absent in the great majority of 
cases, and when present, there are only isolated groups 
of a few bacilli or micrococci. As a matter of course, 
I disinfected the small glass shells thoroughly, and steril- 
ized the liquid by boiling before use. 

The cause of the clouding of the cornea is found in its 
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epithelium. If a little of the clouded epithelium be scraped 
off and the particles be examined after staining, the cells" 
show fat-globules in greater or lesser quantity and of larger 
or smaller size ; and after a little while, numerous free fat- 
globules can be seen between the epithelium. The result 
which I obtained with sections of the prepared cornea was 
less pronounced. But at any rate I may say that fatty 
degeneration was seldom or never found in the epithelium 
in situ, that in the cornea itself, the well-known inflamma- 
tory infiltration with round cells was wholly absent, and 
that a somewhat abundant presence of the fixed corneal 
cells was the only point wherein the cornea which I exam- 
ined seemed to differ from the normal. 

The injection of the eyeball disappears with extraordinary 
rapidity after removal of the glass. The degree of injection 
which manifests itself varies greatly, and is apt to be ab- 
sent entirely in those rabbits the eyes of which have already 
been utilized in a long series of experiments. Apparently, 
therefore, a sort of toleration is established very soon. — 

There still remained the division of the responsibility for 
the three difficulties—clouding of the liquid, clouding of 
the cornea, and injection of the conjunctiva,—between the 
two exciting factors—glass and liquid. Concerning the 
clouding of the cornea, it was easily demonstrated that it 
was produced solely by the liquid. For if a glass be 
appplied without filling it with liquid, the cornea will remain 
clear; but if the glass touch the cornea at any point, or if 
the formation of a drop of liquid causes connection between 
cornea and glass, the clouding of the cornea in such cases 
extends exactly as far as the area of contact. 

That clouding of the liquid is partly due to corneal epi- 
thelium in a state of fatty degeneration, is evident from 
what has been stated above. At the same time, processes 
seem to be set up at the points of contact between the 
glass and the conjunctiva of the eyeball, which result in the 
addition of epithelium, round bells, and the products of 
disorganization of these; for drops of clear serum soon 
form upon the inner surface of a glass applied empty, col- 
lect at the most dependent portion, and at the end of six 
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or eight hours, are mixed and clouded with fat and cellular 
elements, although no change can be demonstrated in the 
corneal epithelium. Furthermore, I was able to demon- 
strate repeatedly that the filling-liquid at the periphery of 
the glass was clouded, whilst corresponding to the centre, 
it remained perfectly clear. 

Finally, as to the injection of the conjunctiva, it is evi- 
dent that both factors, glass and liquid, must be concerned 
in the cause. But since the injection was always slight, 
and, if glasses without filling-liquid were applied, even ab- 
sent, I am inclined to charge the greater part of the respon. 
sibility to the liquid. 

The problem, therefore, which presented itself to me, was 
to find a liquid which would cause as little irritation as 
possible to the cornea. Naturally this could only be dis- 
covered by numerous trials. Salt solutions, with various 
organic additions, alcohol solutions and glycerine solutions 
of different strengths, were tried without any satisfactory 
result. Finally a two-per-cent. solution of grape sugar was 
found to answer all requirements. A well-fitting glass 
filled with sterilized two-per-cent. solution of grape sugar is 
borne by the rabbit’s eye for eight or ten hours without the 
production of any apparent clouding of the liquid, and with 
no clouding of the cornea or injection of the conjunctiva. 
However, even should these disturbances take place, it is 
only necessary to repeat the application of the glasses for a 
while daily, in order to get the eye accustomed to it, and 
then the desired result will surely be obtained. I would 
also say that any possible injection of the conjunctiva will 
disappear within half an hour, and any corneal clouding in 
the course of the night. 

Are we then justified in assuming that the human eye 
will behave toward the “ contact lens,” just as we have seen 
that the rabbit’s eye does? If this were the case, its prac- 
tical applicability would be beyond question. In order to 
obtain properly fitting contact-lenses for the human eye, | 
resorted to taking plaster-casts again—naturally of the eye 
of the cadaver. The cast of a human eye shows very plainly 
that the cornea is the segment of a sphere of smaller radius 
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of curvature than the rest of the globe. In addition, the 
cast showed, though less clearly, that the radius of curva- 
ture of the conjunctiva increases steadily from before back- 
ward, as we would naturally expect when we consider that 
only in the immediate neighborhood of the cornea does the 
conjunctiva lie directly upon the globe, while farther back 
it is separated from this by a constantly thickening layer of 
tendons, connective tissue, fat, and muscles. The next step 
was to have a glass vesicle made which fitted upon the 
periphery of the plaster cast ; then a portion of this small 
glass globe was heated and a protrusion blown out, which was 
marked by an oval line after cooling ; along this line the seg- 
ment was separated, and the broken edge was made smooth 
by melting. Such a glass, naturally still very.imperfect, was 
placed in the conjunctival sac of my left eye by Prof. Gaule, 
in whose institute I conducted these investigations ; I wore 
it for two hours without any other subjective symptom, ex- 
cept some flow of tears, not, however, over the cheeks, but 
only into the nose. Objectively, a moderate injection, 
more marked at the beginning than at the end of the ex- 
periment, and which disappeared with extraordinary rapid- 
ity after removal of the glass, was observed. The liquid 
between the cornea and the glass remained perfectly clear, 
and contained, as the microscope showed, only very few or- 
ganized elements—a few epithelial cells, round cells, and 
fat-globules. Other persons now subjected themselves to 
the experiment ; and as subsequent trials proved still more 
satisfactory in relation to the subjective and objective dis- 
turbances than the first had, and since it could be demon- 
strated that the contact-lens adhered to the globe and held 
its fluid well and followed all the movements of the eye- 
ball, without any movement of its own, except gradually a 
slight rotation around the long axis of the globe, I con- 
cluded to have the contact-lens made in an optically applic- 
able form—that is, to have it ground. Unfortunately, all 
requisites for this were lacking here in Zurich, and there- 
fore I wrote to Prof. Abbe, in Jena, requesting him to have 
several contact-lenses made for me; he was kind enough to 
fulfil my request. The formula which has thus far been 
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found to be the most satisfactory in the construction of a 
contact-lens is the following: 

A glass cornea, having a radius of curvature of 8.0 mm, 
rests with a base of 7 mm radius upon the glass sclera; the 
latter has a breadth of 3 mm, and corresponds to a sphere 
whose radius of curvature is 15 mm ; the glass cornea has 
parallel surfaces, both of which are ground and polished ; in 
the same way, the free edge of the glass sclera is ground 
and polished ; the weight of a contact-lens is about 0.5 
grammes. 

If we look around among patients with irregular astig. 
matism, we will observe that by far the greater number of 
these are afflicted with corneal cicatrices. The corneal 
cicatrix not only alters the form,—the radius of curvature 
of different segments of the cornea,—but also the density 
of the tissue itself ; and it may be assumed that the rays of 
light suffer deviation from their regular course, not only 
when entering the cornea, but also within its substance. 
On this account, as is known, we endeavor to relieve cases 
of dense central corneal cicatrices by means of an iridec- 
tomy. But this assistance is only too often insufficient, 
because, in the first place, it is not possible to give the 
artificial pupil exactly the size and shape which would cor- 
respond best to circumstances, and, secondly, because the 
corneal cicatrix is itself rendered luminous by the incident 
light, and casts over the retina a diffuse and very annoying 
glimmer. It has been attempted to remove the latter dif- 
ficulty by tattooing leucomata ; occasionally this has been 
followed by brilliant results. Yet the numerous precau. 
tionary measures and contra-indications that are urged by 
even enthusiastic adherents of tattooing, would indicate 
that tatooing sometimes results in very serious conse- 
quences, and even in panophthalmitis. If, however, such a 
patient be provided with a contact-lens which has been 
rendered opaque, except opposite the artificial pupil, the 
various optical defects will be corrected with the single ex- 
ception of the defect due to the peripheric situation of the 
pupil ; that the latter defect is not a great one, at least as far 
as the optical effects of the cornea are concerned, can be 
shown in the following manner : 
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A contact-lens, blackened except at a round spot placed 
very peripherically, is cemented upon the front glass-plate 
of one of Herman’s hematinometers; the interspace be- 
tween the contact-lens and the front glass-plate is filled 
with water, as is also the hematinometer ; then a piece of 
tissue paper is pasted upon the rear glass-plate. A flame is 
so placed, opposite to and at a properly selected distance 
from the apparatus,—by a proper approximation of the 
tubes toward each other,—that a sharply-defined inverted 
image is seen upon the piece of paper. Suppose the flame 
to have been placed on the prolongation of the line connect- 
ing the centre of the contact-lens with the aperture—that 
is, to the side of the axis of the hematinometer, after ar- 
ranging the apparatus, then the image of the flame will be 
found the most distinct ; but it will not become materially 
altered, if the flame be brought nearer the axis. Not until 
the flame passes the axis and is placed upon the opposite 
side of it from the aperture does the image begin to become 
indistinct ; naturally this becomes more so the farther the 
flame is removed from the axis. 

Besides the numerous cases in which the corneal ci- 
catrices diminish the acuteness of vision by irregular refrac- 
tion and dazzling, there are, though less frequently, cases 
of irregular astigmatism with clear cornez. To this class, 
cases of keratoconus belong; also those cases in which 
peripherally situated cicatrices, as, for instancé, cicatrices 
as a result of cataract operations, have caused distortion of 
the cornea. Assuming that there is no impediment to rays 
of light beyond the cornea, there is no doubt that the opti- 
cal defect can be fully corrected by the contact-lens. At 
the same time the high degree of hypermetropia in aphakia 
could be diminished by increased curvature of the glass 
cornea. 

Finally, we might also consider the advisability of allow- 
ing myopes of high degrees, whom we do not dare to give 
correcting glasses, to wear contact-lenses whose glass cor- 
nee would naturally want to be correspondingly less 
curved than those heretofore used by me. 

It was now important to secure patients upon whom 
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tests based upon the preceding observations could be 
made. Professor Haab was kind enough to place the 
material of the Ophthalmological Poliklinik at my disposal. 
I then searched the records for those cases which seemed 
suitable for trial of the contact-lenses. Among these had 
to be excluded all out-of-town patients, because the expense 
of having them come to Zurich would have been too great. 
Thus there were seventeen patients left, and this number 
dwindled considerably, since a few could not be found, 
others had died, and still others did not respond to a 
request to present themselves at the clinic because they had 
become reconciled to their condition. Thus there were al- 
together ten patients for examination, among which there 
were four again who had to be sent away because they 
proved entirely unsuitable. The experiment applied to the 
remaining six gave the following results: 


No. 1.—J. U. Both sides, central macula cornez, anterior po- 
lar cataract, and some nystagmus. Left: counts fingers at one 
metre ; after dilating pupil only at three quarters of a metre ; with 
contact-lens, lateral aperture, fingers at two metres. Right: S 
almost #, ; after dilating pupil, only gy; with contact-lens, no 
improvement. 

No. 2.—Mrs. L. Macule cornez of both sides. Right: S = 
2x; with contact-lens with blackened centre, S = +5. 

No. 3.—K., carpenter, ; keratoconus on both sides. Left: S 
= 45; withgontact-lens, S = 3%; (also a few letters of 24). 

No. 4.—P. H. Left: anophthalmus. Right: central macule 
cornee ; S = +s ; with contact-lens, blackened centre, S = =. 

No. 5.—O.M. Right: normal. Left: leucoma adherens, be- 
low ; pupil oval, vertically ; S = #,; with contact-lens,S = 4, 
some letters.’ 

No. 6.—A. G. Right: normal. Left : macule cornez ; counts 
fingers at two metres ; after dilating pupil, S = 34 ; with contact- 
lens, entirely blackened except one sector, S = Ps. 


It will be seen, that among the preceding cases, only one 
was benefited sufficiently in acuteness of vision to have 
made it worth while to continue these preliminary experi- 


1 This eye was evidently amblyopic, since a dioptric acuteness of vision of 
almost = 1 might have been expected. 
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ments, in order to increase the acuteness of vision still more 
by obtaining a greater correspondence between the macule 
and the blackened portions of the contact-lens, to have jus- 
tified proceeding systematically to accustom the eye to the 
glass, and to have the girl’s folks gradually taught how to 
fill and apply the contact-lens. I would naturally have been 
very glad to have taken this trouble, but since the other eye 
of the girl was almost normal, I did not consider myself jus- 
tified in continuing the experiment, since I could not expect 
a result which would have been of practical value to the 
girl, Nevertheless, this case taught me that, among the ex- 
ceedingly numerous patients with opacities of the cornea, 
there are certainly those who can be benefited by the use 
of the contact-lens, provided, naturally, the eye corrected 
by the contact-lens is the better and not the worse one, as 
in Case 6. 

Hoping that other oculists will also endeavor to employ 
the contact-lens, I will communicate several matters of tech- 
nique : 

Introdnction is best accomplished by seizing the small 
glass between the index finger and the thumb of the right 
hand, at the same time lifting the upper lid of the patient’s 
eye with the left, and requesting him to look down ; now the 
glass is pushed beneath the upper lid, and whilst the patient 
looks up and thus carries the contact-lens upward, the lower 
lid is drawn forward somewhat, and the contact-lens adjusted 
to the eyeball. In order to supply the liquid: While an 
assistant or the patient himself lifts the upper lid, the upper 
portion of the margin of the lens is slightly drawn from the 
eyeball by means of a squint-hook, and with the unem- 
ployed hand the sugar solution, well warmed, is allowed to 
drop upon the eyeball from a pipette with bent extremity. 
To remove the lens again, it is only necessary to lift the 
lower portion of the margin of the glass with a squint-hook, 
while the patient is looking up, and then to have the patient 
look down; during the downward movement the lens be- 
comes detached and is caught in the patient’s handkerchief. 
Occasionally, removal is easier if the proceeding be re- 
versed: Have the patient look down, separate the upper 
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margin, and then look up. That the band and the glass 
must be aseptic, and the sugar-solution sterilized, is a mat- 
ter of course. If the lens fits well, the patient does not 
complain, has no flow of tears, and either has no injection 
of the ocular conjunctiva, or very little. If symptoms of 
irritation show themselves, the glass must be removed. My 
experience indicates that the irritation is usually produced 
by some part of the margin of the glass sclera becoming 
somewhat separated from the eyeball, and in this way rub- 
bing against the lid during movements of the eyeball. 
Strange to say, the filling-liquid does not necessarily escape 
in such cases. Despite clumsy manipulation on the part of 
the patients, injury to the corneal epithelium did not occur 
in a single case. 

An inquiry from one of the patients led me to believe that 
possibly contact-lenses will be often worn for purely cos- 


metic reasons. Those eyes which are terribly deformed by 


leucomata and yet should not be enucleated while some vision 
remains, since they would be quite valuable should the fel- 
low eye be lost, can be changed so that they no longer attract 
the attention of other persons, by the use of a contact-lens 
upon which the iris and a black pupil is painted. So that 
there would be the same result, respecting movement, as 
from an artificial eye, with the additional advantage that 


‘the eyeball would not need to be sacrificed as in the former 


case. 

In conclusion, it gives me pleasure to express my most 
sincere thanks to Prof. Gaule of Zurich, Prof. Abbe of 
Jena, and to Prof. Haab of Zurich, for assistance given me. 


ZuRIcH, September, 1887. 
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EXPERIMENTAL SCOTOMA BY PRESSURE ON 
THE EYEBALL. 


Dr. CARL KOLLER, New York. 


HEN the eye (whilst the other eye is kept closed) 

\ \) is directed to a dimly illuminated white surface, 
and at the same time a slight pressure is exerted with 
the finger through the eyelid upon the eyeball, the follow- 
ing phenomenon is observed : 

Opposite the place of pressure the well-known round 
black spot appears, which corresponds to the pressure- 
phosphene, and which, as is well known, always is observed 
when the retina while being exposed to light is irritated 


mechanically at any point. But on the white surface 


another brown-gray spot appears of almost triangular shape ; 

the apex of the triangle occupies the point of fixation, while 

its base is turned outwards. The spot is darkest near the 

apex; towards the base it is of a lighter shade. From the 

end of the base crescentric prolongations extend, which, 

turning back, form a circle, the centre of which is the apex of 
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the triangle—z.¢., the point of fixation. The phenomenon 
lasts hardly more than two seconds, and disappears with a pe. 
culiar glimmering sensation. Its position is always the same, 
no matter on what part of the eyeball the pressure may be 
exerted. It may be stated that the black spot (corresponding 
to the pressure-phosphene) and the phenomenon just de- 
scribed show an apparent opposite movement. The pres. 
sure-phosphene, in short, lies (as caused by an irritation of 
a peripherical part of the retina) in the periphery of the 
field of vision, and it is projected near to some part of the 
face, consequently in a plane nearer to the eye than the 
point of fixation. While the pressure is being exerted, 
though lasting but a very short time, the phosphene grows 
larger, until the pressure has reached its maximum; the 
consequence is that the more distinct central border seems 
to move towards the point of fixation. But the spot at the 
point of fixation shows an opposite movement, because the 
eye is displaced by the pressure—a movement in which, of 
course, the dark-gray spot participates. Therefore both 
spots appear to move towards each other like scenes. I 
first observed this transient positive pressure-scotoma about 
two years ago; I could not find any reference to it in the 
literature. Several colleagues, to whom I communicated 
the matter, saw the phenomenon just as I do. 

For an explanation I am at a loss. When the positive 
‘pressure-scotoma is studied in its topic relation to the blind 
spot, it appears to extend from the point of fixation 5° in the 
direction of the blind spot. That is almost the same posi- 
tion occupied by the paracentral scotoma, the well-known 
symptom in retrobulbar neuritis. 
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SYSTEMATIC REPORT ON THE PROGRESS OF 
OPHTHALMOLOGY DURING THE THIRD 
QUARTER OF THE YEAR 1887. 


By H. MAGNUS, Brestau ; C. HORSTMANN, BERLIN ; AND 
A. NIEDEN, Bocuum. 


WITH THE CO-OPERATION OF 


C. E. FITZGERALD, Dublin ; E. MARCKWorT, Antwerp ; P. VON MITTLESTADT, 
Metz ; DANTONE, Rome ; HirRsCHMANN, Charkow ; S. M. BURNETT, 
Washington ; ScH16Tz and OLE BULL, Christiania, etc. 


Sections I-V. Reviewed by Pror. H. MAGNUS. 
I.—GENERAL OPHTHALMOLOGICAL LITERATURE. 


a@.—TEXT-BOOKS, MONOGRAPHS, TREATISES ON GENERAL, BIBLIO- 
GRAPHICAL, AND HISTORICAL SUBJECTS, 


264. ARLT. Events of my life. Wiesbaden, 1877. 

265. Barr, Ermer. On photographing the interior of the 
human eyeball. Amer. Four. Ophth., July, 1887. 

266. CHopin. Practical ophthalmology. Hand-book for stu- 
dents and physicians. Third enlarged edition. With 157 illus- 
trations. St. Petersburg, 1887. 


267. HirscHBERG. Dictionary of ophthalmology. Leipzig, 
1887. 


The principal difficulty in photographing the fundus of 
the eye lies in the want of a substance sensitive to red rays. 
Barr (265) has succeeded in obtaining an orthochromatic bath, 
with a solution of erythrosin, which, although not perfect, is the 
best yet found and fairly successful. The formulas for preparing 
the bath, etc., are given. : BuRNETT. 
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HirscuBerG (267) traces the most important ophthalmological 
terms and names in their gradual development from their very 
beginning through the whole literature of the ancients and com- 
pares them with their present meaning. 


b.—STATISTICAL PAPERS, 


268. LAWRENTJEW. Report on the ophthalmic section of the 
St. Petersburg Nicolai Military Hospital, for the year 1886. Wo- 
jeno Med, Four., Sept., 1887. 

LAWRENTJEW (268) presents statistics, not suitable for record- 
ing. He tried injections of carbolic acid in trachoma according 
to Schtschepkin, but with negative results. He also describes a 
case of binocular, congenital microphthalmus, with V = 4 in the 
right and 3% in the left eye. 


II.—GENERAL PATHOLOGY, DIAGNOSIS, AND THERAPEUTICS. 


@.—GENERAL PATHOLOGY. 


269. Beraunis. Lésions atrophiques 4 la suite de l’arrache- 
ment du facial. Gaz. hebd. de méd. et de chir., 1887, p. 235. 

270. Hess. On the naphthaline changes in the eye of the 
rabbit. Report on the nineteenth meeting of the Ophthalmological 
Society at Heidelberg, 1887, p. 54. 

271. Macnus. The influence of naphthaline on the organ of 
sight. Paper read before the section for ophthalmology of the 
sixtieth meeting of naturalists at Wiesbaden. TZherapeutische 
Monatshefte, Oct., 1887. 

272. Parisorti. Sur l’ossification dans l’ceil. Rec. d'ophth., 
1887, p. 462. 

272a. Power. Microbes in the development of eye diseases. 
Internat. Med. Congress at Washington. Med. Rec., 1887. The de- 
bate was interesting, but did not bring out any thing new. 

BEaunIs (269) observed atrophic changes in the eye and simi- 
lar ones in the ear of a rabbit three years after the facial nerve 
had been torn out. Laborde saw the same after simple division 
of the facial nerve. Brown-Sequard also observed such changes 
from the same cause. .Marckwort, Hess (270), and Macnus 
(271) found the same clinical changes in the eye as the French 
authors following the introduction of naphthaline into the eye; 
neither, however, observed liquefaction of the vitreous, but they 
noticed that the development of the opacity of the lens has abso- 
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lutely no connection with the naphthaline affection of the retina. 
The changes in the latter, according to Hess, begin in the epi- 
thelial cells, which group themselves in a peculiar manner, gener- 
ally around small crystals. Hess failed to find an exudation 
between the epithelial layer and retina, as described by Panas. 
In regard to the naphthaline cataract, Magnus and Hess agree ; 
it is due to the formation of fissures in the lens, usually beginning 
at the equator and posterior pole. The process, however, is not 
a specific one, and it seems probable that the mode of develop- 
ment is the same in all forms of cataract. 

PaRIsOTTI (272) made a histological examination of three eye- 
balls containing osseous tissue. He does not fully agree either 
with Knapp or with Becker, and concludes that osseous tissue 
can take the place of normal tissue in any part of the eye, after 
the latter tissue has disappeared and been replaced by connective 
tissue, which is the true and only starting-point of ossification. 

MARCKWORT. 
b6.—GENERAL THERAPEUTICS. 

273. BARABANet ROHMER. Recherches sur la greffe oculaire. 
Expériences sur la greffe intra-peritonéale de Veil. Arch. 
@ ophth., vol. vii., 4, p. 289. 

BARABAN and RoOHMER (273) describe, with the aid of plates, 
the condition of twelve eyes transplanted into the peritoneal sac 
of guinea-pigs, after they had remained there for a period of time 
varying from eighteen hours to ninety-four days. The changes 
are numerous and interesting ; for details the original must be 
consulted. After eighteen hours the rods and cones have almost 
entirely disappeared, and the volume of the vitreous has been 
diminished. After thirty-six hours the retina, the epithelium of 
Descemet’s membrane, and the lens have disappeared ; the latter 
is enlarged. After forty-eight hours the uveal pigment also is 
gone. After three days the epithelium of the cornea is detached 
here and there, and the latter swollen. After five days the eye is 
firmly adherent, the sclera thickened and infiltrated, the deeper 
layers of the cornea seem mortified, the lens splitting up squa- 
torially. After ninety-two days the eye has become much 
smaller, the cornea vascular, the sclera atrophic and almost devoid 
of blood-vessels, the lens small and chalky. As such marked 
atrophy set in under conditions so favorable for the nourishment 
of the eye, the authors conclude that the transplantation of an eye 
into the orbit for cosmetic purposes is an impossibility, They 
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also believe that although a transplanted cornea may remain clear 
for a long time, it will finally be converted into opaque connective 
tissue. They think the time is not yet ripe for transplantation of 
the cornea in man, in opposition to the experiments of v. Hippel 
and the case lately reported by the latter. |v. MITTELSTADT. 

274. BEckEer. On exenteration and enucleation. Sixtieth 
meeting of German naturalists and physicians at Wiesbaden. 

BECKER (274) makes exenteration in panophthalmitis. Results 
thus far favorable. A child did not cry during the operation, 
which, as Becker concludes, must be painless. The child could 
be discharged from the hospital in four days. 


275. Bunce. On exenteration of the eye. Communications 
from the ophthalmic clinic of the university at Halle a. d. S. 
Halle a. d. S., 1887. 

276. Mase. Onexenteratio bulbi. /naug. Diss., Kiel, 1887. 


Bunce (275) repeats the views of A. Graefe on exenteration. 
The operation is justified (1) because it removes only the diseased 
portion of the eye ; (2) because the stump obtained is much bet- 
ter adapted for the wearing of an artificial eye than that obtained 
by enucleation ; (3) because exenteration insures better protection 
against meningitis ; and (4) because it can be performed more 
quickly and easily than enucleation. Neurotomy should only be 
done in blind eyes showing no tendency to a change in volume 
and containing no septic focus. Enucleation is principally indi- 
cated in tumors. According to the latest experience of Graefe, 
exenteration can even cure sympathetic ophthalmia after it has 
once broken out. The statistics of two hundred enucleations per- 
formed at Halle are also of great interest. 

Mase (276) favors exenteration. 

277. Connor. Treatment of eye-diseases with hot water. 
Internat. Med. Congr. at Washington. Med. Rec., Sept., 1887. 

278. Lanc. On the insertion of artificial globes into Tenon’s 
capsule after excising the eye. Ophth. Soc. Unit. Kingd. Brit. 
Med. Four., May, 1887. 

-279. RouMER. Del’antisepsie en oculistique. ev. gén. arch. 
@’ ophth., vol. vii., 4. 

Connor (277) recommends hot-water baths for the majority of 
eye-diseases ; he even does not know of any contra-indications. 

LanG (278) substitutes globes of glass, silver, or celloidine for 
the enucleated eyeball. Tenon’s capsule is closed with deep 
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sutures over the artificial eyeball, conjunctiva with superficial 
sutures. 

In the continuation of his paper on antiseptics in eye-surgery, 
RouMER (279) discusses the antiseptic methods of treating corneal 
affections, and then discusses antiseptics in operations on the ex- 
ternal parts and in operations in which the eyeball is opened. 
He discusses in particular the measures to be adopted before, 
during, and after an operation, speaks of the views and methods 
of various authors, but on the whole offers nothing new. 

v. MITTELSTADT. 


III.—INSTRUMENTS AND REMEDIES. 
@.—INSTRUMENTS AND TECHNICAL CONTRIVANCES, 


280. Butt, Geo. An optometer. Report on the nineteenth 
meeting of the Ophthalmological Society at Heidelberg, 1887, 
p. 192. 

281. FirzGERALD. Apparatus for the rapid determination of 
refraction. Report on the nineteenth meeting of the Ophthalmo- 
logical Society at Heidelberg, 1887, p. 204. 


282. v. HorrMANN. Apparatus for washing out the anterior 
chamber with antiseptic liquid. Do., p. 208. 


283. KRoLi. Stereoscopic test-types for detecting simulation, 
monocular amblyopia, or blindness. Crefeld, 1887. Very useful ; 
completes the plates which have previously appeared. 

284. Leroy. Le phénoméne de l’ombre pupillaire. Théorie 
et application 4 la mesure des amétropies. Rev. gén. d’ophth., 
1887, p. 289. 

285. MasseLon. L’ophthalmoscope Helmholtz-Wecker. Azn. 
@’ocul., vol. xcviii., p. 24. 

286. WoLFFBERG. New bandage. Xiin. Monatsbl. f. Augenhk., 
Sept., 1887. 

Butt (280) has constructed an optometer especially intended 
for rapid determinations ; complete relaxation of the accommoda- 
tion is necessary, so that it can hardly be used without controlling 
it by some other method. 

FITZGERALD (281) has also constructed an apparatus for the 
quick determination of refraction ; in principle it resembles the 
refractometer of Rodenstock. 

Leroy (284) attempts to explain scientifically the determina- 
tion of refraction by means of the pupillary shadows. He prefers 
this method to that of the upright image. MARCKWORT, 
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WECKER (285) has constructed another ophthalmoscope for the 
determination of refraction by the upright image. Instead of an 
ordinary mirror, Wecker uses three glass plates, after the manner 
of the instrument of Helmholtz. The new ophthalmoscope of 
Wecker consists of three plane glasses, held together by a ring at- 
tached to a handle. The black plate perforated at the centre has 
been discarded. To determine the refraction, the glasses from a 
test case can be inserted behind the plates. MARCKwWortT, 


b.—REMEDIES. 


287. Fano. Valeur de l’hydrochlorate d’apomorphine em- 
ployé comme anesthétique local de l’ceil. Journ. de méd. et de 
chir., August, 1887. 

288. Leroux et Dusois. Action du chlorure d’éthyléne sur 
la cornée. France méd., July, 1887. 


289. Panas. Salicylate de lithoise dans les affections oculaires 
rhumatismales. Journ. de méd. et de chir., 1887, p. 213. 

290. Post,M.H. Antipyrine as an analgesic in inflammations 
of the eye. Amer. Journ. Ophth., July, 1887. 

Fano (287) tested the anesthetic action of apomorphine upon 
the eye, but found it very slight, and therefore prefers cocaine. 

MARCKWORT. 

Dusots and Leroux (288) tested the anesthetic effects of the 
inhalation of chlorous ethylene on animals, and made the follow- 
ing observation on this occasion: During the first hour and a 
half the tension of the eyes decreased, but after sixteen to eighteen 
hours the tension was increased, and a bluish, opalescent opacity 
of the cornea appeared, so that the latter lost its transparency ; 
after thirteen days it began to clear up slightly. MArcKworrT. 

Post (290) has used antipyrine as an analgesic in various forms 
of painful affections of the eye, and with great benefit. He gives 
3i. divided into three or four powders, one to be taken every two 
hours until pain abates. BurRNETT. 


IV.—ANATOMY. 


291. BOoORYSIEKIEWICZ. Examinations on the finer structure 
of the retina. Vienna, 1887. 


292. Cuarys. De la region ciliaire de la rétine et de la zonule 


de Zinn. Bull. de lacad. royale de méd. de Belgique, vol. xx., 3 
series, No. 11. 
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293. Kottocx,C. W. A case of venous anastomosis on the 
disc. Med. News, Aug. 6, 1887. 

294. Lance. Topographical anatomy of the contents of the 
human orbit in plates. Braunschweig, 1887. 

295. Morais. Anatomie moteur de l’ceil de l’homme et des 
vertébrés. Paris, 1887. 

296. SCHLOssER. Experimental study on traumatic cataract. 
Munich, 1887. (v. these ARCH., vol. xviii., p. 194, Ger. ed.) 

297. SATTLER. Anatomical and physiological contributions 
to the accommodation. Report on the Nineteenth Meeting of 
the Ophthalmological Society at Heidelberg, 1887. 

298. SwJAGINTEW. On the normal relative width of the 
pupil of healthy persons. Russkaya med., 1887, No. 28. 

BorYsIEKIEWICz (291), in an elaborate paper, endeavors to 
overturn our present views of the histology of the retina in many 
important points. We cannot enter into any details here, and 
therefore will draw attention only to some of his principal asser- 
tions. Thus he maintains that the rods and cones are not the 
terminations of the nerve fibres, but of Miiller’s radial fibres ; 
neither are they isolated formations regularly arranged beside one 
another ; the rods are changed to cones by the entrance of an 
outer nucleus from the granular layer. There is no foundation 
for assuming that the rods and cones are the specific percipient 
apparatus, the other layers being equally entitled to this function. 
He claims that we can only say that the percipient portions lie in 
Miiller’s fibres in a space extending from the inner to beyond the 
outer granular layer. 

CLaeEys (292) was able to demonstrate in man also the existence 
of circular fibres in the zonula, which, as long ago as 1870, had 
been shown to exist in the sheep. MARCKWORT. 

In KoLLocx’s (293) case there was a connecting branch between 
the superior nasal and superior temporal branches of the retinal 
vein, BURNETT. 

LaNnGE (294) prepared his excellent plates in the following 
manner: The eyeball was removed as soon as possible after 
death, hardened as usual, embedded in celloidine, and divided 
into a series of frontal sections with a microtome. The sections 
were stained with hematoxyline or eosine respectively, and placed 
on slides. These sections were projected with the aid of a magic- 
lantern and a special apparatus on drawing-paper, and drawn un- 
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der a magnifying power of five diameters. In this manner Lange 
has prepared really excellent plates. 

Morals (295) has published an elaborate monograph on the 
muscles of the eye and Tenon’s capsule. Meyer reviews it very 
favorably (rev. gén. d’ophth., 1887, p. 356), but also calls attention 
to some errors. MARCKWoRT. 

SCHLOsSER (296) assumes a system of gaps and fissures in the 
lens in which the lymph circulates. ‘The lymph stream enters the 
lens at the equator, passes near the posterior capsule to the centre 
of the posterior cortex, and thence through perinuclear canals to 
the lenticular star of the anterior cortex ; the points of exit lie in 
the anterior capsule in the form of a circle, which corresponds to 
the insertion of the fibres of the zonula. 

SWJAGINTEW (298) has examined the width of both pupils in 
232 healthy persons, and concludes that an unequal width is a rare 
and changeable phenomenon. To the cases of anisocoria ob- 
served by Pasternatzky in diseases, he adds others of unequal size 
of the pupils in intermittent fever and tubercular pneumonia. 

HIRSCHMANN, 


V.—PHYSIOLOGY. 


@.—CENTRAL ORGAN AND RETINA. 


299. DARKEWITSCH. What part do the upper corpora quadri- 
gemina take in transmitting the irritation caused by light to the 
nucleus of the oculomotor nerve? Med. Obosrenije, vol. xvii., 
No. 9. 

300. ScHMmIpT-RimMPLER. The influence of peripheral irrita- 
tion of the retina on central vision. Report on the nineteenth 
meeting of the Ophthalmological Society at Heidelberg. (v. 
these ARCH., vol. xviii., p. 198, Ger. ed.) 

From investigations on rabbits DARKEWITSCH (299) concludes 
that when the upper corpora quadrigemina are injured by a sagit- 
tal section in the median line (between the two anterior corpora), 
dilatation of the pupils and destruction of the pupillary reaction 
follow, the same as after complete division of the oculomotor 
nerve. A sagittal section which injures the upper corpora quad- 
rigemina laterally (from the median line) produces dilatation and 
destruction of the reaction of the pupil of the same side ; the 
pupil of the other side is only slightly dilated, and does not re- 
spond to light as readily as usual. Injury of the lateral side of 
a corpus quadrigeminum has no effect on the movement of the 
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iris. The nuclei and paths of the oculomotor nerve remained 
uninjured, as was shown histologically. Injury of the upper cor- 
pora quadrigemina therefore gives rise to the same symptoms as 
that of the posterior cerebral commissure, which transmits the 
irritation of light from the retina to the nuclei of the oculomotor 
nerve. The path also passes on through the substance of the 
upper corpora quadrigemina, above the aqueduct of Sylvius. 
HIRSCHMANN. 
5,—LENS. 

301. Hutt, GrirFirH. On the permeability of the suspensory 
ligament by organized substances in descemetitis. Trans. Ophth. 
Soc. Unit. Kingd. Brit. Med. Four., May, 1887. 

302. ScuHdn. On the changes in the eye due to accommoda- 
tion with advancing age. Report on the rgth meeting of the oph- 
thalmological Society at Heidelberg 1887. (v. these ARCH., vol. 
xviii., p. 203, Ger. ed.) 

Hitt, GrirFitH (301) believes that solid particles can be trans- 
ported through the zonula and deposited in the anterior chamber. 


¢—COLOR PERCEPTION. 

303. Kwyies. On primary colors. Report on the rgth meeting 
of the Ophthalmological Society at Heidelberg, 1887. (v. these 
ARCH., vol. xvii., p. 379, and vol. xviii., p. 50, Ger. ed.) 

304. THompson. Color-blindness among railroad employés. 
Med. News, August, 1887. 

THOMPSON (304) reports the results gf an examination of 25,- 
158 railroad employés. Among them 481 were color-blind. 

BURNETT. 


Sections VI.—XI. Reviewed by Dr. HORSTMANN. 


VI.—ANOMALIES OF REFRACTION AND ACCOMMODATION. 


_ 305. Norton, G. S. Connection between low degrees of 
astigmatism and headache and asthenopia. Ninth international 
med. Congress, at Washington, 1887. 


306. QUERENGHI. Microftalmo congenito con stafiloma pos- 
teriore progressivo. Ann. di ottalm., vol. xvi., 2-3, Pp. 190. 

307. THur, U. Spasmus ciliaris partialis varians. Genees- 
Kundig Zijdschrift voor Nederlandsch Indie Deel, xxvii., 1, p. 91. 


308. Tirrany. Ametropia. Ninth internat, med. Cong., at 
Washington, 1887. 
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Norton (305) reports a number of cases in which vision was 
materially improved with the aid of very weak cylindrical glasses 
(4D). 
QUERENGHI (306) examined an illiterate recruit whose left eye 
was highly myopic (M = 18D), and presented at its fundus an 
“extensive conus enclosing the whole papilla, besides numerous 
atrophic spots in the choroid. The right eye was about one third 
smaller than a normal eye, was hypermetropic (H = 6D, with the 
ophthalmoscope), and presented the same choroidal changes as 
the left eye. It was amblyopic on account of partial cataract. 
DANTONE. 
U. Tuur (307) reports a case in which he found in an engi- 
neer, aged 30, in the right eye M 1D T — 0.50‘, in the left eye 
M 2.50D >—1D*. Cylindrical did not improve his sight, but 
the stenopaic apparatus did. After instilling atropine he did not 
find any astigmatism. The papillze and retine were hyperemic. 
Four days later he again found astigmatism with the aid of the 
stenopaic apparatus, but the meridians rotated to the right about 
30°. Cylindrical glasses again caused very unpleasant sensations, 
In the course of further examinations he discovered that the prin- 
cipal meridians changed their positions at short intervals. The 
patient was once more put thoroughly under the influence of 
atropine. The hyperemia slowly decreased. WEsTHOFF. 
TiFFany (308) reports the results of the examination of the eye 
of 2,000 school children of the white, the red, and the black race. 


VII.—LIDS. 
309. BurCHARDT. The operation of trichiasis. Centralbl. f. 
prakt. Angenhk., 1887, p. 289. 


310. Hotz,C. F. Restoring the normal position of the free 
tarsal border in trichiasis. Ninth internat. med. Cong., at Wash- 
ington, 1887. 

311. Jacosson, J. An operation for trichiasis. Centralbl. f. 
prakt. Augenhk., 1887, p. 193. 

312. Pirrs, B. The best method of operating for entropium. 
Ninth internat. med. Cong., at Washington, 1887. 


313. WessTEeR, D. On the adaptation of Corning’s method 
of producing local anesthesia by cocaine to operations on the 
eyelids, Med. Record, March 5, 1887. 


BuRCHARDT (309) operates in almost the same manner as Ja- 
cobson, but always takes the flap from the skin of the lid. 
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Jacosson (311) recommends the following operation for trichi- 
asis : after making the intermarginal incision according to Jaesche- 
Arlt, a thin strip of skin is circumcised, generally from the tem- 
poral end of the intermarginal incision, either perpendicularly, 
upward, or downward from the face of the skin, or at an obtuse 
angle from the skin of the temple or lid. After the skin has been 
loosened to about 4 mm below the end, a fine curved needle with 
a silk thread is then passed through from the outside, and the end 
then detached. The strip is then carefully adjusted in the inter- 
marginal space and its extremity attached at the nasal end. With 
the same needle the upper edge of the strip is then attached in three 
places to the points of exit of the eyelashes, while a stronger 
needle is used in fastening the lower edge in three places to the 
free edge of the cartilage. The wound in the skin is then closed 
and an iodoform bandage applied. 


VIII.— LACHRYMAL APPARATUS. 


314. Fonraine-Atcier. Hémorrhagie grave, 4 la suite d’un 
debridement du sac et du canal lacrymal. ev. clin. d'ocul., 1887, 
No. 9, p. 193. 

After an extensive division of the upper lachrymal duct in 
dacryocystoblennorrhcea, FONTAINE-ALGIER (314) introduced 
Stilling’s knife into the naso-lachrymal duct, and immediately 
afterwards saw a severe hemorrhage from the left nostril, necessi- 
tating the introduction of a tampon, after the patient had lost 
700-800 grms. of blood. ‘The author thinks he struck a large 
blood-vessel which had an unusual course. 

v. MITTELSTADT. 
IX.—MUSCLES AND NERVES. 


315. ABADIE. Faulty movements of the eyes, and the 
means of correcting them. Ninth internat. med. Cong. at Wash- 
ington, 1887. 

316. Att, A. The orthopedic method of treating paralysis 
of the ocular muscles. Amer. Fourn. Ophth., 1887, No. 4, p. 101. 


317. BEarD. L’ophthalmoplegie nucléaire. Arch. génér. de 
méd., 1887, No. 1. 


318. Brrevor, C. E. Ophthalmoplegia externa. Ophth. 
Soc. Unit. Kingd., March 10, 1887. 

319. Ewerrzky, F.O. Ophthalmoplegia externa after diph- 
theria of the throat. Med. Obosrenije, 1887, vol. xxvii., No. 9. 
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320. Fano. Exophthalmos dans la paralysie des muscles 
droits de l’ceil. ourn. d’ocul. et de chir., Oct. 1887, p. 91. 

321. Gowers. Conjugate palsy of the ocular muscles and 
nystagmus. Ophth. Soc. Unit. Kingd., March 1o, 1887. 

322. A. and Mover, H.N. Periodically occurring 
oculomotor paralysis. Med. Record, Sept. 24, 1887. 

323. Jessop. Case of sudden and lasting lateral nystagmus, 


most marked when looking to the left. Ophth. Soc. Unit. Kingd., 
March 1o, 1887. 


324. Kojyewnikorr. Ophthalmoplégie nucléaire. Progr. méd., 
1887, No. 36, p. 179; No. 37, p. 196. 

325. Lanpott, E. Binocular vision after strabismus opera- 
tions. Brit. Med. Fourn., 1887, p. 664. 

326. Lanpo.t, E. Operation for strabismus. Ninth inter- 
nat. med. Congr. at Washington, 1887. 

327. MitrtTenporr, W. F. Associate external ophthalmople- 
gia or complicated paralysis of the external muscles in both 
eyes. Yourn. of Nervous and Mental Diseases, vol. xiv., Feb., 1887. 

328. Mutes, Pu.H. Squint, concomitant convergent. Brit. 
Med. Fourn., 1887, p. 661. 

329. SHAKESPEARE, E.O. On the strength of the superior 
recti muscles as a cause of asthenopia. Ninth internat. med. 
Congr. at Washington, 1887. 

330. SNELL, Simzon. On the etiology and treatment of con- 
vergent squint. Brit, Med. Fourn., 1887, No. 1395, p. 657. 

331. Stevens, G. F. Some important problems respecting 


insufficiency of the ocular muscles. Ninth internat. med. Congr. 
at Washington, 1887. 


332. TayLor, SIpNEy. Miners’ nystagmus. Brit. Med. Fourn. 
1887, No. 1391, p. 483, and No. 1394, p. 623. 

333. TEsTAz. Paralysie douloureuse de la septiéme paire. 
These de Paris, 1887. 

ABADIE (315) discusses the cases of squint in which partial or 
total tenotomy is necessary to correct it. 

In a girl aged eight, Ewetzky (319) observed complete ptosis 
of both lids and paralysis of all the external ocular muscles (there 
was only slight mobility in the horizontal meridian), while the 
accommodation was not affected, and the pupils narrow, rather 
than wide. Two weeks previously she is said to have had a slight 
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angina. After the lapse of a month all the symptoms of paralysis 

had disappeared. In the preservation of the power of accommo- 

dation, Ewetzky sees the proof of a central cause of the paralysis. 
HIRSCHMANN. 

FANO (320) discusses a case of unilateral exophthalmus with 
paralysis of all the muscles in an eye blind from atrophy of the 
optic nerve. The cause was cerebral. The paralysis was cured, 
and the exophthalmus disappeared at the same time. When all 
muscles of the eye are paralyzed, the exophthalmus is caused by 
the elasticity of the bands which pass from Tenon’s capsule to 
various points around the base of the orbit. Under normal 
conditions the muscles pull the eyeball back into the orbit, and 
this traction ceases when the paralysis sets in. 

MARCKWORT. 

HinDE and Mover (322) give the history of a case and ab- 
stracts from the literature respecting this singular affection. The 
patient, a girl of twenty years, began to have these periodical at- 
tacks of ptosis and divergent strabismus in the left eye in her 
seventh year, having from one to three or four attacks a year. 
During the last six months she has had four attacks, and the con- 
dition has become permanent. No cause is assigned. 

BuRNETT. 

LanDoLT (325) recommends stereoscopic exercises for bring- 
ing about binocular vision after strabismus operations. 

MuteEs (328) believes that concomitant convergent strabismus 
depends upon the coexistence of hypermetropia, and appears be- 
fore binocular fixation is established. 

SHAKESPEARE (329) believes that not only the internal and ex- 
ternal recti, but also the superior recti muscles may give rise to 
asthenopic troubles. He corrects insufficiency with prisms prop- 
erly placed, or with decentred glasses. 

According to SNELL (330) convergent strabismus stands in di- 
rect connection with hypermetropia, ninety-five per cent. of all 
thus affected being hypermetropic. It rarely appears before the 
third or after the eighth year. Usually the squinting eye is am- 
blyopic ; the refraction of the eyes is often different, the squint- 
ing eye being generally more hypermetropic than the other. Snell 
recommends glasses in the beginning, afterwards tenotomy. 

TEsTAz (333) discusses the unilateral facial pains which pre- 
cede paralysis of the seventh nerve. He thinks it possible that 
with greater experience, the time elapsing between the appear- 
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ance of the pain and that of the paralysis may be utilized for 
; the prognosis of the latter. It seems to him that the shorter this 
( time the better the prognosis. MAaRcKwort, 


X.—ORBIT AND NEIGHBORING CAVITIES. 


| 334. ABapie. Considérations cliniques et thérapeutiques sur 
i les tumeurs de l’orbite. Union med., 1887, p. 969. 


335. Crircuett, A. A case of orbital cellulitis. Ophth. Soc. 
Unit. Kingd., 1886, p. 155. 

336. Hutcuinson, J. Graves’ disease. Do., 1886, p. 23. 
337. TANGEMAN, C. W. Gummy tumors of the orbit. Cincin- 
' nati Lancet Clinic, vol., xvii, No. 26, p. 789. 

338. Pulsating exophthalmus in process of cure. 
i Ophth. Soc. Unit. Kingd., June 9, 1887. 
| ABADIE (334) removed an orbital tumor in a man aged 50, and 
penetrated so deep that he made a large opening leading from the 
if orbit into the cranial cavity. In consequence of the antiseptic 
‘ : precautions no meningitis developed, the healing being normal. 
, As the tumor proved to be a sarcoma a relapse is probable. 
MARCKWoRT. 

CRITCHETT’s (335) case was that of a young lady, aged 16, who 
suffered from a severe attack of orbital cellulitis of the right side, 
which was cured by an incision into the orbit. A few days later 
her sight in the left eye began to diminish, while that of the right 
improved. After the lapse of 36 hours, sight in the left eye be- 
came normal, while that of the right became worse. These al- 
ternations took place several times, until finally sight became nor- 
mal again. No cause could be found, except that the patient had 
eleven bad teeth. 

In the course of a discussion in the English Ophthalmological 
4 Society on Graves’ disease, HuTcHINSON (336) remarked that he 
" attributed the disease rather to a functional disturbance than to 
? an organic change. Hughlings-Jackson thinks it is probably of 
central origin, and cites the experiments of Brown-Sequard and 
Filehne, who observed exophthalmus after injury of the corpus 
restiforme. 

| WaLKER’s (338) case was that of a boy in whom five years 
after an injury pulsating exophthalmus developed. It was 
J) probably due to a rupture of the internal carotid into the cavern- 
ous sinus. Improvement took place after a bruising of the eye. 
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XI.—CONJUNCTIVA, CORNEA, SCLERA, ANTERIOR CHAMBER. 


339. ABERNETHY. A form of gonorrhoic conjunctivitis not 
dependent upon inoculation. Chicago Med. Journ. and Examiner, 
May, 1887. 

340. Fick, E. On micro-organisms in the conjunctival sac. 
Wiesbaden, 1887, J. F. Bergmann. A well-written monograph of 
73 pages and one plate. 

341. Lanc. Pemphigus ofthe conjunctiva. Ophth. Soc. Unit. 
Kingd., 1886, p. 124. 

342. Macnus,H. A case of blennorrhcea neonatorum im- 
plicating the cornea and acquired in utero. Zehender’s klin. 
Monatsbl. f. Augenhk., vol. xxv., p. 389. 

343. Onopi, A. Contribution to the knowledge of blen- 


norrhoic conjunctivitis. Centralbl. f. d.med. Wissensch., 1887, 
No. 13. 


344. Pomeroy,O.D. A case of wellnigh fatal hemorrhage 
from the conjunctiva in an infant. Med. Rec., Aug. 20, 1887. 

345. v. Reuss. Tuberculosis of the conjunctiva. Wiener med. 
Presse, 1887, No. 17. 

346. Scumipt-RimpLer, H. Pemphigus of the conjunctiva. 
Zeh. klin. Monatsbl. f. Augenhk., vol. xxv, p. 379. 


347. ScHMIpT-RimpLer, H. Death due to hemorrhage from 
the conjunctiva. Zeh. kin. Monatsbl. f. Augenhk., vol. xxv., p. 383. 


348. SEREBRENNIKOWA, E. P. The treatment of trachoma. 
Wratsch, 1887, No. 32. 


349. THEOBALD,S. The pathogenesis of pterygium. Amer. 
Journ. Ophth., 1887, No. 8. 


350. Titty. R. A case of pemphigus of the conjunctiva with 
remarks, Amer. Journ. Ophth., 1887, No. 6, p. 145. 

ABERNETHY (339) observed a number of cases in which 
urethritis and inflammation of the joints were accompanied with 
gonorrhoic conjunctivitis, though direct transmission could not be 
proven. 

In order to study the harmless, not pathogenic micro-organisms 
in the conjunctival sac, Fick (340) examined the discharge from 
85 eyes of 57 beneficiaries of the Julius Hospital at Wiirzburg, who 
either had normal eyes or only chronic cartarrhal affections. In 
only six of the 85 cases no micro-organisms were found. In only 
one beneficiary both eyes were free from bacteria, in the other 
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four one eye. Bacilli were most frequently met with in the dis- 
charge of healthy conjunctive. Of the 85 conjunctive examined, 
49 were normal, in 39 bacilli were found, in 9 bacilli and cocci, 
6 were free from micro-organisms, in 36, which were pathological, 
bacilli were found in all, and in 20 bacilli and cocci. Cocci alone 
were not met with in any case. To meet the objection that the 
almost constant presence of bacilli might be a peculiarity of the 
beneficiaries of the Julius Hospital, Fick also examined 50 
healthy conjunctive of 26 other persons. In 18 bacteria were 
found, in the remaining 32, however, nothing. In 15 cases he 
found bacilli, in 7 bacilli and diplococci, and in 2 tetrades. As 
regards the micro-organisms in the eyes of the beneficiaries, Fick 
found 7 varieties of bacilli, the staphylococcus pyogenes aureus, 
the coccus albus non liquefaciens, the streptococcus and sarcina 
lutea. They were found both in healthy and diseased con- 
junctive. ‘The number of bacteria found in a conjunctival dis- 
charge was very often inversely proportional to the virulence of 
the disease in question. Micro-organisms may therefore be found 
both on healthy and diseased conjunctive which have no con- 
nection with the disease in question and are nothing but parasites. 
It is necessary to know the latter in order to recognize the true 
causes of disease. Fick divides the micro-organisms of the con- 
junctival sac into four groups. The first contains the microbes 
which produce a specific disease on a healthy conjunctiva. To 
this group belong the gonococcus and trachoma-coccus. The 
second contains the micro-organisms which under certain condi- 
tions proliferate in the conjunctival sac and produce a disease. 
The tubercle-bacillus is a good example of this group. The third 
group contains the micro-organisms which grow both upon the 
healthy and diseased conjunctiva, but do not give rise to any 
pathological changes. The prototype of this group is the “air- 
bacillus” (Luftstabchen), (identical with Neisser’s xerosis- 
bacillus). The fourth group contains those micro-organisms 
which do not proliferate in the conjunctival sac, and sooner or 
later are washed away by the tears. This group is probably rep- 
resented by the sarcina and leptothrix. 

The case of MaGnus (342) was that of a boy five hours old, 
who was born with marked blennorrhoea and secondary affection 
of the cornea. Three days before birth the membrane burst, so 
that the micro-organisms in the vagina could enter. Perhaps the 
finger of the midwife introduced them. 
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Onop1 (343) succeeded in producing blennorrhoic conjunctiv- 
itis by inoculating a dog affected with catarrh of the conjunctiva 
with gonorrhoic pus. The healthy conjunctiva, as is well known, 
is inoculated with great difficulty. 

In PomERoy’s (344) case, a single drop of a 2 % solution of ni- 
trate of silver was applied to the conjunctiva of an infant a day 
old. Hemorrhage set in, which was only finally controlled, and 
that with difficulty, by means of a compressive bandage applied 
firmly for 36 hours. There was no bleeding anywhere except from 
the conjunctiva. BURNETT. 

Reuss (345) observed tuberculosis of the conjunctiva in a pa- 
tient aged 66, who came from a tuberculous family, and suffered 
himself from the disease. The lid was only slightly swollen. The 
conjunctiva of the upper lid was covered with round, flat granu- 
lations, separated from one another by shallow depressions. In 
the outer half there was a superficial ulcer with thickened mar- 
gins, the floor of which was covered with flat granulations. In 
view of a case in which there was no eruption of vesicles on the 
conjunctiva, SCHMIDT RIMPLER (346) opposes the assumption that 
only pemphigus can lead to the so-called essential xerosis of the 
conjunctiva. 

ScHMIDT-RIMPLER (347) observed in a hemophilous child aged 
9 months, a hemorrhage from the conjunctiva of the left upper 
lid, which could not be permanently stilled, and finally caused the 
death of the child. 

SEREBRENNIKOWA (348) tried in six cases the injections of car- 
bolic acid into the subconjunctival tissue and trachoma follicles as 
recommended by Dr. Schtschepkin, and convinced himself of the 
uselessness of this method. HIRSCHMANN. 

In view of the seat of pterygium THEOBALD (349) seeks its 
cause in a connection between the vascularization of the muscle, 
and the hyperemia of the conjunctiva. 

Titty (350) reports a case of pemphigus of the conjunctiva 
which was bilateral, and had resulted in total destruction of sight. 
The patient was a boy, and when five years old, was vaccinated. 
Soon after, bullz made their appearance on various parts of his 
body, and his eyes became “ red as beef.” When seen by Tilly 
the lids were attached to the globes, and the cornez were dry and 
horny. No tears or mucus moistened the eyes. The lashes were 
in normal position. BURNETT. 

351. Ayres, S.C. Keratitis bullosa. Amer. Four. Ophth., 
1887, No. 3, p. 64. 
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352. Cross. Tumor of cornea. Ophth. Soc. Unit. Kingd., 
June 9, 1887. 

353- Fromont, H. Du traitement par le feu de certaines 
affections de la cornée. These de Paris, 1887. 

354. Gunn, M. Calcareous film of cornea. Ophth. Soc. Unit. 
Kingd., Jan. 27, 1887. 

355. Hotz, F. C. Hypopyon keratitis treated by frequent 
irrigations with sublimate. Amer. Four. Ophth., 1887, No. 6, p. 
164. 

356. Lanc. Fluorescence in both cornee (?) from deposit 
of quinine. Ophth. Soc. Unit. Kingd., 1886, p. 151. 

357- MacKuintay. Intense pigmentation of cornea and con- 
junctiva. Ophth. Soc. Unit. Kingd., 1886, p. 144. 

358. Mutes. Severe ulcers of cornea. Ophth. Soc. Unit. 
Kingd., Jan. 27, 1887. 

359. NETTLESHIP. Case of primary calcareous film on the 
cornea, remaining unaltered for nine years. Do. 1886, p. 153. 

360. Racuet. Contribution 4 I’étude de la tuberculose 
primitive dela cornée. These de Paris, 1887. 

361. Reynant, M. Du cautére actuel dans le traitement des 
ulcéres graves dela cornée. Rec. des actes du comité méd. des 
Bouches-du-Rhone, vol. xxv., 2-3. 

362. Rampotpi. Contribution alla genesi della ectasia pellu- 
cida dellacornea. Amn. di ottalm., vol. xii., 2-3, p. 115. 

363. STRSCHEMINSKY. Antiseptic treatment of corneal ulcers. 
Med. Obosrenije., 1887. vol. xxviii., No. 13. 

Ayres (351) opened the vesicles in keratitis bullosa, cauter- 
ized them with concentrated carbolic acid, and then strewed 
iodoform upon them, or he used the mitigated nitrate of silver 
stick. The scar he tattooed if necessary. 

Hotz (355) has tried treating hypopyon-keratitis with frequent 
irrigations of the eye with sublimate (1 : 5000), and he thinks 
with good results. BuRNETT. 

MacKintay (357) observed a brownish discoloration of the 
cornea and conjunctiva in a patient aged 44, who was working in 
an aniline factory. Vision’ was slightly impaired, but began to 
improve when the patient remained away from the factory. 

FITZGERALD. 

Mutes (358) records a case of ulceration of the cornea in a 
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man, the subject of Graves’ disease, which was cured by paring 
and suturing the edges of the lids. 

RACHET (360) reports a case of tuberculosis of the cornea in an 
otherwise apparently healthy girl, aged fifteen. The corneal affec- 
tion consisted in two indolent ulcers, the tuberculous nature of 
which was proven by the microscopic examination of particles 
scraped off, and by inoculations. A cure was affected in three 
months by scraping them out at times, using eserine and iodoform 
and improving her general health. MARCKWORT. 

RAMPOLD! (362) discusses 24 clinical observations of keratoco- 
nus and keratoglobus, and concludes from the microscopic exam- 
ination of an eye affected with keratoconus that these changes in 
curvature of the cornea must be sought in an alteration of Desce- 
met’s membrane and its epithelium, and that on account of the 
nutrition of these tissues taking place through the uvea, these 
changes are dependent on constitutional affections, especially 
scrofula. DANTONE. 

In deep ulcers of the cornea, with or without hypopyon, 
STRSCHEMINKSY (363) recommends washing out the conjunctival 
sac several times daily with a sublimate solution (1:3000 to 1:5000), 
introducing iodol salve (5 % to 12 %) twice daily, instilling eserine 
and ordering antipyrin or antifebrin internally to alleviate the 
pain. By following this treatment Strscheminsky has had quick 
and good results. HIRSCHMANN. 

364. Mutes. Scleralhernia. Ophth. Soc. Unit. Kingd., Jan. 
37, 1887. Report of cases. 

365. Swett, S. Conjunctival suture for scleral wounds. Do., 
March 10, 1887. 


SNELL (365) considers the introduction of sutures into the con- 
junctiva only sufficient in wounds of the sclera. 


Sections XII.-XXI. Reviewed by Dr. NIEDEN. 
XII.—IRIS. 
366. Braitey. Iritis (monocular) in a child ; tubercular (?). 
Ophth. Soc. Unit. Kingd., 1886, p. 167. 


367. Hurcuinson, Jr. The pupil-symptoms met with after 
injuries to the head. Ophth. Rev., 1887, pp. 129-153. 

368. Keyser, P. D. On operative treatment of posterior syn- 
echie. Internat. med. Cong. at Washington, Sept. 6, 1887. Med. 
Rec. Keyser advocates detaching them with hooks. Iridectomy 
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should only be performed when there are central deposits on the 
capsule, 

369. Lawrorp. Development of pigment-layer on the ante- 
rior surface of the iris. Ophth. Soc. Unit. Kingd., 1887, p. 161. 

370. NETTLESHIP. New formation of pigment on the anterior 
surface of the iris. Ophth. Soc. Unit. Kingd., 1887, p. 163. 

371. Nys. Du zone sur la membrane de Descemet chez les 
- tuberculeux. Gaz. des hép., July, 1887, No. 84, p. 688. 


BrRAILEY (366) reports an observation of monocular iritis in a 
girl aged fourteen, of delicate constitution, whose iris was discol- 
ored, and on the surface of which numerous small grayish-yellow 
nodules were visible. ‘There were three extensive posterior adhe- 
sions and several small gray opacities in the cornea, with slight 
pericorneal injection. The glands of the neck were enlarged on 
both sides, she perspired freely at night, and coughed, but objec- 
tive symptoms of an affection of the lungs could not be found. 
The history showed that her grandfather had died of phthisis. 

Hutcuinson, Jr., (367) discusses the pupillary symptoms after 
injuries of the head, and believes that unilateral rigid mydriasis 
indicates with great probability an intracerebral hemorrhage on 
the same side. Hutchinson, Sen., connects it with a direct pres- 
sure on the oculomotor nerve in its course through the middle 
cranial cavity. In one half of the cases cited by Hutchinson 
there was a rigid wide pupil only on the side of the hemorrhage. 
The diagnostic importance of this symptom is considerable, as it 
is frequently difficult to determine which side of the skull was in- 
jured. The speaker thinks that the assumption of a pressure on 
the corpora quadrigemina explains the phenomena better than that 
of an affection of the oculomotor nerve. In cases in which the 
immobility of the pupil was due to a thoracic aneurism or pres- 
sure of swollen glands, the pupil of the affected side was con- 
tracted, while Hutchinson, Sen., has shown (Brain, vol. i., p. 11, 
etc.), that the ordinary condition is not contraction, but immobility 
of the pupil. The main points he presents in these sentences: 
1. In most cases of concussion of the brain the pupil reacts 
slowly for a certain time, the length of which depends on the 
severity of the injury, without either marked myosis or mydriasis. 
2. In only a few cases there is mydriasis at times (in one eye or 
both). 3. In inflammatory symptoms after injuries of the brain 
myosis is the rule. 4. In pressure due to a meningeal hemorrhage 
there is generally collateral, monocular mydriasis, then binocular ; 
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very seldom myosis. 5. In injury of the sympathetic nerve within 
the cranial cavity, there is never true myosis, and the pupil on the 
injured side does not dilate. 

LawForpD (369) describes a case of new formation of iris- 
pigment on the surface of the iris in a person on whom an iridec- 
tomy had been performed on account of subacute glaucoma. 
Seven months later the intraocular pressure again increased, and 
sight was totally destroyed. When the enucleated eye was 
examined, a layer of pigment, with well defined edges, was found 
extending from the pupillary margin towards the periphery, of 
about one fourth the width of the iris, and occupying about one 
sixth of its circumference. It was directly connected with the 
uveal pigment of the posterior surface of the iris, but could be 
more readily detached. In a few sections, in which this anterior 
layer of pigment had fallen off, it could be seen that the outermost 
layer of cells of the iris ended abruptly at the point to which the 
peripheral end of the anterior layer of pigment extended. 

NETTLESHIP (370) describes four more cases of new formation 
of pigment on the surface of the iris. In the discussion which 
followed Brailey and Juler declared that Lawford’s case might 
have been one of ectropium of the iris. 


XIII.—CHOROID. 


372. WaAGENMANN, AuG. A case of bilateral metastatic 
ophthalmia in childbed, due to multiple emboli of streptococci. 
v. Graefe’s Arch. f. Ophth., vol xxxiii., 2, p. 147. 


WAGENMANN (372) describes a,case of bilateral metastatic 
ophthalmia in childbed in a woman aged thirty-seven, who had 
had an abortus in the fourth month. The left eye was first 
attacked. Chemosis of the very highest degree was the character- 
istic external symptom. The autopsy showed metastasis in the 
valves of the heart, in the heart itself, and in the kidneys. The 
anatomical examination revealed a septic-embolic affection of the 
retina, due to multiple extensive embolisms of the blood-vessels, 
with streptococci and enormous proliferation of the microbes in 
the eye. Probably a soft embolus had first been carried into the 
central retinal artery, when the general infection then took place. 


XIV.—GLAUCOMA. 


373- Brucscu (Cairo). On the predisposition to glaucoma. 
Internat. med. Congr. at Washington. Med. Rec., Sept. 8, 1887. 
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374. Leper, TH. Contribution to the history of iridectomy 
for glaucoma. v. Graefe’s Arch. f. Ophth., vol. xxxiii., 2, p. 244; 
polemical correction of the erroneous views of v. Wecker in regard 
to v. Graefe’s position on the theory of increased tension. 


375. MELLINGER,CaRL. Twocases of iridectomy in hydroph- 
thalmus congenitus with good result. Zehender’s klin. Monatsbl. f. 
Augenhk., vol. xxx., p. 345. 

376. Glaucoma after linear extraction. v. Graefe's 
Arch. f. Ophth., vol. xxxiii., 2, p. 177. 

BruGSCH (373) has also found in Egypt a preponderance for 
the Semitic race in the occurrence of glaucoma, in 4 % of all cases, 
against 1 4 among other races. Whether eyes with a small cornea, 
as in the case with Egyptians, are more liable to attacks of glau- 
coma, has not, as yet, been decided. In regard to its cause, he 
seeks it, in the majority of cases, in the retention of the normal 
secretion. 

MELLINGER (375) reports on two cases of iridectomy, with good 
result, in congenital hydrophthalmus occurring in two children of 
two and five years respectively, performed in both on the left eye 
under chloroform and cocaine. A broad coloboma was obtained. 
The diameter of the cornez decreased perceptibly. 

STOLTING (376) contributes an observation of glaucoma after 
linear extraction, the literature of which subject is, as yet, very 
meagre. The operation was done on a person aged sixty-four, 
and, although he operated six different times in various ways, he 
failed to reduce the intraocular pressure, and finally had to enu- 
cleate the eye. The results of the macro- and microscopic exam- 
ination of the eyeball induce him to assume that, in this case, the 
glaucoma was due to incarceration of the capsule of the lens in 
the corneal scar, the ciliary body being dragged forward thereby. 
From this inflammatory changes in the choroid resulted, occlusion 
of the lymph ducts and venae vorticosz, engorgement of lymph in 
the suprachoroidal space, and pressure upon the vitreous. The 
latter pushed the iris against the sclero-corneal margin, and 
caused secondary adhesion at this point. 


XV.—SYMPATHETIC OPHTHALMIA. 


377. Coteman, W. F. Sympathetic ophthalmia. ‘ourn. 
Amer. Med. Assoc., Sept. 24, 1887. 


378. Horz, F. C. Three cases of sympathetic ophthalmia, 
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arrested by an early enucleation of the injured eye. ourn. Amer. 
Med. Assoc., Aug. 13, 1887. ; 


379. Girrorp, H. Contributions to sympathetic ophthalmia. 
Internat. med. Cong. at Washington. Med. Rec., Sept. 8, 1887. 


380. Mutes, P. H. Evisceration and artificial vitreous. Do. 
In the discussion the danger of sympathetic ophthalmia from this 
operation is set forth. 


CoLEMAN (377) presents the history, in greater or less detail, 
_of twenty-eight cases of sympathetic ophthalmia, giving the form 
of injury or disease in the eye first affected, the condition of the 
eye, the interval between the injury or disease in the first eye and 
that of the sympathizing eye, and the condition of the second eye. 
He believes that the enucleation of the offending eye during 
active sympathetic inflammation of the fellow to be good surgery. 
BURNETT. 
Horz’s (378) three cases are as follows: Case I.—Fragment 
of steel in the fundus of the left eye ; sympathetic optic neuritis 
of the right eye ; enucleation ; recovery of right eye. Case II.— 
Extensive laceration of the eyeball by a piece of glass ; secondary 
subchoroidal hemorrhage by a blow ; incipient optic neuritis ; 
enucleation ; recovery. Case III.—Laceration of the left eye ; 
neuro-retinitis and diffuse choroiditis, with cloudiness of the vit- 
reous of the right eye ; enucleation ; recovery. BuRNETT. 
GirForD (379) has made experiments as to the manner in 
which india-ink and anthrax bacilli, injected into the posterior 
part of the eye, are transported, and has found that, even after 
the path through the optic nerve has been cut off by neurectomy, 
the india-ink is found in the brain. There must, therefore, be 
other lymph paths leading from the eye to the brain besides those 
in the optic nerve. 
XVI.—LENS. 


381. CutsoLtm, J. J. The after-treatment of cataract cases 
to the exclusion of compresses, bandages, dark-rooms, and re- 
straint. Fourn. Amer. Med. Assoc., July 9, 1887. 


382. DEUTSCHMANN, R. Pathologico-anatomical examinations 
of the eyes of some diabetic persons, with remarks on the pathol- 
ogy of diabetic cataract. v. Graefe’s Arch. f. Ophth., vol. xxxiii., 
2, p. 229. 

383. Duyarpin. Cataracte hémorrhagique. ourn. des set. 
méd. de Lille, No. 51, p. 73, July, 1887. 
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384. Kipp, Cu. J. A case of spontaneous absorption of a 
senile cataract, without injury to the capsule of the lens; restora- 
tion of excellent vision. Amer. Fourn. Ophth., June, 1887. 

385. Médsius,O. On Fodrster’s iridectomia maturans for the 

_artificial ripening of immature cataracts. Inaug. Diss., Kiel, 1887. 

386. Mooren, A. On the simplest method of cataract ex- 
traction. Internat. med. Congr. at Washington. Med. Rec., 
Sept. 6, 1887. ' 

387. ScHLOssER, KarL. Experimental studies on traumatic 
cataract. With six plates. Munich, 1887. 

388. StrétTinc. Glaucoma after cataract extraction. 1. 
Graefe’s Arch. f. Ophth., vol. xxxiii., 2, p. 188. Cfr. Rev. No. 376. 

389. v. WecKER. On cataract extraction. Polemics against 
Logetschnikow. Zech. klin. Monatsbl. f. Augenhk., vol. xxv., p.291. 

CuIsoLM (381), in addition to leaving off bandages, now allows 
the patient the use of the other eye from the time of the opera- 
tion, and does not insist upon the patient going to bed. 

BURNETT. 

DEUTSCHMANN (382) describes the microscopic appearance of 
four eyeballs taken from diabetic persons, three of whom, curi- 
ously enough, were only twenty-five years old. He, too, like 
Kamocki (cfr. Rev. No. 199, Ger. ed.), found the cedematous 
swelling of the pigment layer of the posterior surface of the iris 
as a characteristic symptom; also large leucocytes containing 
myeline scattered through the lens ; these leucocytes absorbed 
the substance of the broken up lens-fibres. 

DujaRDIN (383) reports an extraction in which during the 
operation hemorrhage into the vitreous took place ; the lens was 
extracted with a spoon. A firm bandage was applied, which was 
soon soaked with blood, and when it was removed six days later, 
the wound still gaped. The final result was atrophy of the eye- 
ball. MARCKWORT. 

Kipp (384) extracted a ripe cataract from the left eye of a man 
fifty-five years old, in 1873. The right lens was then nearly 
opaque. In 1885 it was found that the lens in the right eye had 
been absorbed, leaving a nearly perfectly clear capsule and good 
vision. No sufficient traumatism was remembered, nor was there 
there any discernible rent in the capsule. BuRNETT. 

MOsius (385) reports that in the ophthalmic clinic at Kiel 
Forster’s ripening operation has been performed in twenty cases. 
In seventeen the result was satisfactory ; in three iritis followed. 
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MooreEN (386) describes his simplified method of cataract ex- 
traction, performed with the aid of the speculum, Graefe’s knife, 
and fixation forceps. The section is made downwards. He 
practises extraction combined with iridectomy upward only in 
marked arterio-sclerosis. 

ScHLOsSER (387) presents a very careful study on traumatic 
cataract, the details of which cannot be discussed here on account 
of want of space. The paper is worthy of careful study. 

WECKER (389) defends his method of cataract extraction, con- 
sisting in (1) removal of the anterior capsule ; (2) irrigation of 
the sac and anterior chamber ; (3) instillation of eserine into the 
anterior chamber, of course always without an iridectomy. The 
number of prolapses has only increased two-thirds per cent. since 
he adopted this method. 


XVII.—VITREOUS. 


390. KOonicstein. Case of synchisis scintillans. Deutsche 
med, Zig. 1887, No. 51. Report of a case with examination of 
the eye. Cholesterine and tyrosine could not be found either 
chemically or microscopically. 


XVIII.—RETINA AND FUNCTIONAL DISTURBANCES. 


391. Boret. Des amblyopies toxiques. Bull. méd., 1887, 
No. 54, p. 858. 

392. GALEzowskKI. On the curability of detachment of the 
retina. Internat. med. Cong. at Washington. Med. Rec:, Sept. 8, 
1887. 

393. v.GROLMANN. Contribution to the knowledge of glioma 
of the retina. v. Graefe’s Arch. f. Ophth., vol. xxxiii., 2, p. 47. 

394. NORDENSON, ErIK.. Detachment of the retina. Inves- 
tigations into its pathological anatomy and pathogeny. With a 
preface by Prof. Leber. With twenty-seven lithographic plates. 
Wiesbaden, 1887. J. F. Bergmann. 


395. Oxe Butt (Christiania). Pathological changes in the 
walls of the blood-vessels of the retina. Internat. med. Congr. 
at Washington, Sept. 5, 1887. 

396. Sinciair, A.G. A case of glioma affecting both eyes. 
Internat. med. Congr. at Washington. Med. Rec., Sept. 8, 1887. 

Utricu, Ricw. On retinal hemorrhages in 
and the intraocular pressure in loss of blood, in poisoning with 
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quinine and chloral. v. Graefe’s Arch. f. Ophth., vol. xxxiii., 2, 
p. 1. 

Borex (391) publishes an interesting paper on amblyopia. He 
calls particular attention to the fact that tobacco- and alcohol- 
amblyopia are cured simply by abstinence. In opposition to 
Hirschberg, he considers it impossible to make a differential diag- 
nosis between alcohol- and tobacco-amblyopia, as he failed to find 
the differential symptoms mentioned by Hirschberg. Near vision 
is more impaired than distant vision, and as convex glasses do 
not sufficiently improve the former, the cause of this disturbance 
in the relation of near to distant vision cannot be attributed solely 
to paralysis of accommodation. (I have had numerous opportu- 
nities to observe cases of alcohol- and tobacco-amblyopia, and can 
confirm the above in all respects. I would also add that smoking 
the short, straight pipes used in Belgium and France, and chew- 
ing tobacco are most frequently followed by amblyopia. I, too, 
think that injections of strychnine, etc., are entirely unnecessary, 
as the same result is obtained by simple abstinence.—Rev.) 

MARCKWORT. 

GALEzowskI (392) found detachment of the retina in 0.52 % 
of all his cases (789 cases of detachment) 11 % of which occurred 
in both eyes, and 24.6 % of which were of traumatic origin, while 
in eighteen cases syphilis, and in four sympathetic ophthalmia, was 
apparently the cause. Choroiditis and liquefaction of the vitreous 
predispose. Rupture of the retina occurs, but is not the rule, 
and probably is only a result of the detachment. As regards 
treatment, he obtained a complete cure in seven cases with anti- 
phlogistics, rest, etc., while iodide of potassium and inunction are 
indicated where there is an exudation or constitutional disease. 
He also recommends suction of the subretinal liquid with a modi- 
fied Pravaz syringe through the sclera, with the aid of which he 
cured two cases among seventeen, while in all cases an improve- 
ment at least may be obtained. 

v. GROLMANN (393) reports an interesting case of binocular 
glioma retinal endophytum in a child two years old, which was 
observed at the Giessen ophthalmic clinic. The disease did not 
attack the other eye until four years after the enucleation of the 
first, and appeared under the picture of a disintegrating metastasis 
of the vitreous. Perhaps this phenomenon was ascribable to the 
mercurial treatment. Vision, which had been %%5, rose to #4, but 
rapidly failed again when the tumor began to grow fast, until the 
eyeball ruptured and the child died, after about niné months un- 
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der cerebral symptoms. Although, therefore, no relapse may 
occur in the orbit of the enucleated eye, the other eye may be 
attacked after a long series of years. The prognosis depends 
greatly on the age of the-patient. The autopsy showed that the 
tumor took its origin from several layers of the retina, while the 
outer granular layer may also participate. 

NorDENson’s (394) paper, excellent both in contents and ap- 
pearance, is based on the examination of four globes with sponta- 
neous detachment of the retina and one with detachment in albu- 
minuric retinitis. The former all presented the same condition, 
shrinkage and partial detachment of the vitreous, detachment and 
rupture of the retina, and finally chronic choroidal affections. 
Nordenson considers the latter the primary condition, followed 
secondarily by the other changes, especially by the rupture, which 
precedes the detachment (Leber). He adds a clinical review of 
126 cases of spontaneous detachment of the retina in 117 patients 
of the Gottingen ophthalmic clinic, in 46 of which, = 38.6 4, a 
rupture could be demonstrated. For details see the original. 

SINCLAIR (396) found that a child, both of whose eyes he had 
been obliged to remove on account of glioma of the retina, was 
still in good health six years later. The anatomical examination 
had revealed the existence of gliosarcoma beyond a doubt. 

Uxricu (397) observed a peculiar ophthalmoscopic condition 
at the papilla after great loss of blood. With the exception of a 
communication by Horner, no other observations of this kind have 
been reported. ‘The condition consisted in a discoloration of the 
veins on the papilla, accompanied with retinal hemorrhages. Be- 
yond the papilla the veins were dark, tortuous, and wider, the 
arteries thin and bordered with bright streaks ; on the papilla the 
veins were of a bright-red color, as though they had been con- 


verted into arteries. ‘This phenomenon is undoubtedly due to 


an imperfect filling of the blood-vessels in consequence of the 
diminished pressure, combined with an obstruction in circulation 
in the central vein at the point where it dips down, to the in- 
crease of this obstruction by the action of the intraocular pres- 
sure, and to an abnormal transparency of the blood. He also 
reports the results of his investigations as to the intraocular pres- 
sure in chloral poisoning in animals, which prove that under these 
conditions the intraocular pressure is diminished. 
XIX.—OPTIC NERVE. 


398. Epmunps and Lawrorp. Optic neuritis. Ophth. Rev., 
1887, p. 134. 
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399. Manz. On deformity of the skull and affections of the 
optic nerve. Report of the Heidelberg Ophth. Soc., 1887, p. 18, 
Arch, f. Augenhk., vol. xviii., p. 195. 

400. Sacus, TH. Anatomico-clinical contribution to the 
knowledge of central scotoma in affections of the optic nerve. 
Arch, f. Augenhk., vol. xviii., 1. 

401. ZELLWEGER, J. Anatomical and experimental studies on 
the connection between intracranial affections and diseases of the 
optic nerve. Inaug. Diss., Zurich, 1887. 

Epmunps and Lawrorp (398) criticise the views of Deutsch- 
mann on the development of optic neuritis, and from their expe- 
rience are inclined to attribute greater probability to the theory 
of descending perineuritis and neuritis than to that of Deutsch- 
mann. As regards the assertion that the position of the tumor 
has no effect on occurrence of papillitis, they found from an anal- 
ysis of 96 cases of cerebral tumor ending fatally, that in 86 ¢ it 
was complicated with optic neuritis when the neoplasm was situ- 
ated at the base or in the cerebellum, while in tumors of the con- 
vexity the complication with neuritis was observed in only 46 %. 

ZELLWEGER (401) describes two cases of neuritis in cerebral 
affections in which the autopsy was made. One was a case of 
basilar meningitis with descending neuritis and marked dropsy of 
the sheaths of the optic nerve. The other was a case of sarcoma 
of the parietal lobe, also with dropsy of the sheaths of the optic 
nerve. From the circumstance that in the first case the menin- 
gitis had not developed at all in the region of the pons and me- 
dulla oblongata, and only very slightly in the fossa Sylvii, and 
that in the second case there were no traces of meningitis either 
at the base or the convexity of the brain, the author concludes 
that Deutschmann’s theory alone, of the connection between intra- 
cranial affection and choked disc, can explain the condition found. 


XX.—INJURIES, FOREIGN BODIES (PARASITES). 
402. Futon, J. F. A case of almost complete self-enuclea- 
tion of both eyeballs. Amer. Four. Ophth., July, 1887. 
403. Krier. Case of foreign body (chip of steel) healed 


into the papilla. Report of the Heidelberg Ophth. Soc., 1887, p. 
180, V = yy. 


404. Post, M. H. Rupture of the optic nerve at the chiasma. 
Amer, Four. Ophth., June, 1887. 


405. FaRAVELLI. Sul ripianto sperimentale dell’ 
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occhio e su un caso clinico di fortunata riposizione nell’ orbita 
d’ un bulbo visivo strappato. Ann. di Ottalm., vol. xvi., 2-3, p. 183. 


406. SuLiivan, M. B. Complete dislocation of the eyeball. 
Med. Rec., Aug. 27, 1887. 


407. ZEHENDER, W. A magnet-operation. Zehender’s klin. 
Monatsbl. f. Augenhk., vol. xxv., p. 317. 

408. ZEHENDER, W. A case of echinococcus in the orbit, 
with remarks on the occurrence of the disease in Mecklenburg. 
Zehender’s klin. Monatsbl. f. Augenhk., vol. xxv., p. 333. ; cfr. Rev. 
No. 357, Ger. ed. 


Futton’s (402) case was that of a man who in a debauch 
forced both eyes from their sockets by means of his thumbs. A 
few snips of the scissors sufficed to remove them entirely. 

BuRNETT. 

In Post’s (404) case a colored boy was struck violently on the 
lower orbital ridge, breaking the bone, lacerating the lid, and dis- 
locating the eyeball. The globe was separated from its connec- 
tions and a gentle traction brought it away, with more than two 
inches of the optic nerve attached, the nerve-trunk having been 
ruptured near the chiasma. BuRNETT. 

RAMPOLD1's (405) experiments on healing in enucleated rabbits’- 
and frogs’-eyes all failed. FARAVELLI, however, reports the suc- 
cessful reposition and healing-in of a boy’s eye which had been 
almost entirely torn from the orbit by the horn of an ox. The 
uninjured eye hung down on the cheek, and was connected with 
the orbit only by the external rectus and a part of the fornix. 
Seven hours after the injury the eye was put back into position, 
and held in the orbit with two sutures passing through the lids. 
Only slight irritation attended the healing, and there was no sup- 
puration. After 12 days the eye began to move ; gradually all 
movements were made, except inwards. The deviation outward 
was afterwards partly corrected by tenotomy of the external rec- 
tus, so that usually the whole cornea remained visible. In the 
third week the whole corneal epithelium became opaque, and an 
ulcer formed on one side, but no perforation took place. A small 
leucoma developed, but the remainder of the cornea cleared up. 
In the second week the conjunctiva was again sensitive, and soon 
also the cornea, except the leucomatous portion. The globe re- 
mained somewhat soft, the pupil slight dilated, but reacting to 
atropine and eserine. Of course vision did not return ; when 
discharged the vitreous was still dull. DANTONE, 
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SULLIVAN (406) reports the case of a man who in falling struck 
his eye on the lid-lifter of a stove. The eye was driven out of the 
orbit, and the lids closed behind it. The eye was reduced and 
vision was unimpaired. The dislocation lasted not more than 45 
minutes. BURNETT. 

After removing the traumatic cataract ZEHENDER (407) ex- 
tracted a small chip of iron with Fréhling’s magnet from the pos- 
terior part of the globe. The eye remained soft, and sight was 
reduced to perception of light. 


XXI.—OCULAR AFFECTIONS IN CONSTITUTIONAL DISEASES. 


409. Boret,G. Affections hystériques des muscles oculaires 
(suite). Insuffisance de convergence. Arch. d’ophth., vol. vii., 
No. 4, p. 356, July—Aug. 

410. FRrotHincHam,.G. E. A case of epilepsy, apparently 
cured by the correction of hypermetropia and relief of ciliary 
spasms. Your. Amer. Med. Assoc., Sept. 3, 1887. 


411. HattTennorr. Du vertige paralysant. ec. a’ ophth., 
1887, p. 408, and Progr. méd., 1887, No. 26, p. 215. 

412. HuGHLINGS-JacKkson. Ophthalmology and diseases of 
the nervous system. Trans. Ophth. Soc. Unit. Kingd., 1886, vol. 
vi., p. I. 

413. Mooren, A. On eye-diseases and their connection with — 
affections of the occipital lobe. Internat. med. Congr. at Wash- 
ington. Med. Rec., Sept. 5, 1887. 


414. Roorpa Smit, J. A. De cholera in Cordeba. Week- 
blad van het Nederlandsch Tijdschrift van geneeskunde, 1887, Deel 
ii., p. 672. 

415. VALuDE. On tuberculosis of the eye. Report of the 
Ophth. Soc., at Heidelberg, 1887, p. 66. 


BorEL (409) reports at length on a case of insufficiency of the 
internal recti in a hysterical woman observed at Landolt’s clinic. 
The tenotomy of one of the external recti had only a transitory 
effect, but advancement of one of the interni gradually effected a 
cure. The author endeavored to produce artificially in the 
hypnotic condition in three hystero-epileptic women of Charcot’s 
clinic the muscular disturbances observed in hysterical persons. 
In the cataleptic condition he succeeded for a very short time in 
producing divergent strabismus by rotating an eye outward while 
under the influence of cocaine. The muscles of the eye, like 
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those of the face, did not seem therefore to maintain the position 
given them during the cataleptic state. In the lethargic state, in 
which the muscles are particularly excitable, the touch of a 
muscle through the lid is enough to cause a contraction. The 
other eye remains quiet or makes an associate movement. The 
latter the author ascribes, not to an idiomuscular, but to a cerebral 
process of irritation. In the somnambulistic state the author 
could produce ptosis with convergent strabismus at will, when he 
made the patients believe that their eye was closing and that they 
could not open it, or that they squinted. When the patient awoke 
the deviation remained, and tests for double vision could be 
made. In conclusion the author reports a case of transfer of 
squint from one person to another with the magnet : A patient in 
the cataleptic state was placed in the position of a prize-fighter ; 
her face at once assumed a threatening expression and her eyes 
looked steadily to the left. A magnet was placed between her and 
another patient behind a screen, whereupon this patient also 
gradually assumed the same position as the former, though 
neither was awarg of the presence of the other and not a word 
was spoken. [(!) Rev.] v. MITTELSTADT, 

HattenHorr (411) describes under the name of vertige 
paralysant a peculiar disease which manifests itself periodi- 
cally in form of dizziness, pain in the neck radiating into 
the shoulders, paresis, especially of the extensors, and ptosis. 
Consciousness is not lost during the attacks, which last about 
10 minutes. At first they occur only in the afternoon, but as 
the disease progresses, also in the forenoon; when improvement 
began to take place, not the number, but the intensity of the at- 
tacks decreased. The disease has been observed only in farmers, 
appearing epidemically on individual estates. It begins in mid- | 
summer and ends in winter. MARCKWORT. 

HuGHLINGs-J ACKSON (412) treats in his paper of the relation 
of ophthalmology to diseases of the nervous system, and thinks 
that by a rational division of labor and strict investigation of the 
two subjects results can be accomplished which would increase 
our general scientific knowledge. 

Taking for a basis Munk’s experiments on the visual centre in 
the occipital lobe Mooren (413) reports on 42 cases, in 19 of 
which he observed left-sided, in 14 right-sided, in 5 nasal, and in 4 
temporal hemianopsia. He also adopts the well-known theory of 
Wilbrand as to the location of the different visual centres (per- 
ception of color, form, and light). 
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In FROTHINGHAM’S (410) case the epilepsy had existed since 
the eleventh year and she was then 24. All manner of remedies 
and many eminent physicians were tried without effect. A mani- 
fest H of 0.75 was found and a total H of 2 D under atropine. 
Atropinization was kept up for some time, and correcting glasses 
were ordered with the result of a complete cessation of the 
spasms. The cure has lasted two years. BURNETT. 

J. A. Roorpa Smit (414) saw complete blindness from atrophy 
of the optic nerves. develop within two weeks in a previously 
healthy man who was attacked with cholera. The pupils were 
of medium size, immovable, the media clear, retina and blood- 
vessels normal, the papille in both eyes shining white. The 
other visual organs and the reflexes normal. Treatment did not 
benefit him. WESTHOFF. 

On the basis of extensive experiments as to the transmission of 
tuberculous matter into the different membranes of the eye, espe- 
cially the conjunctiva, uveal tract, and lachrymal gland, VALUDE 
(415) comes to the conclusion that the tuberculous poison does 
not easily produce an infection in the wagoen | of the tears, as it 
does not adhere at all or only imperfectly to the lachrymal gland 
or the surface of the conjunctiva, while the inoculation of the 
conjunctival and irido-choroidal tissue is always followed by a 
positive result, Perhaps the chemical composition of the tears 
also checks the development of the tubercles, while the numerous 
microbes in the conjunctival sac may destroy the tubercle-bacilli. 


MISCELLANEOUS NOTES. 


The Seventh International Congress of Ophthalmologists will be 
held at Heidelberg, Germany, from August 8th to 11th. Tickets 
of membership can be obtained at the Grand Hotel, Heidelberg, 
August 7th, on and after 8 a.m. Price, mk.16. A fourth subject 
for discussion has been added to the three previously announced 
(see these ARCH., vol. xvi., p. 127). It is: “The Causes and 
Treatment of Strabismus,” introduced by Landolt (Paris) and 
Reymond (Turin). The attendance promises to be larger than 
ever, and the papers and discussions of unusual importance. 
Socially the meeting will surely be no less enjoyable than any pre- 
vious one. 


On May 27th of this year, Dr. F. C. Donpers, in Utrecht, 
reached the age of seventy years, when, according to the law, he 
had to resign as professor at the university. A committee had 
been constituted long before for the purpose of collecting a fund 
to be given to him at the above-mentioned date, leaving the ap- 
plication of it to his discretion. The sum of 34,000 guilden 
($13,600) was brought together by pupils, friends, and admirers 
in nearly every civilized country ; and it was decided by Donders 
that the interest of this capital shall be used for the education of 
young physiologists and ophthalmologists. 

We hope that although Donders has now retired as teacher 
from the university, many years may yet be given him so that the 
medical profession may still profit by the remarkable talents and 
rich experience of this great man. 


A number of VERY VALUABLE PUBLICATIONS have lately ap- 
peared, among which we mention : 


(1) Annales du Laboratoire de !l’Hospice Nationale des 
Quinze-Vingts. Recherches sur l’anatomie et l’histologie, nor- 
males et pathologiques, de l’ceil, accompagnées d ’un atlas et pub- 
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liées par Dr. Frzuza, médecin en chef, et le Dr. HAENSELL, chef 
du Laboratoire. 

The object of this publication is clear from the title. The first 
number, in large octavo, is excellent in every respect, the tech- 
nique of the microtome, and the leuco-sarcoma of the ciliary body, 
with excellent large wood engravings and four large chromo- 
lithographic plates, being the chief subjects treated of. Everybody 
who, like the reviewer, has seen the author at work, Fieuzal at the 
head of one of the largest clinical establishments of ophthalmology, 
and Haensell conducting a gem of a laboratory with unsurpassed en- 
thusiasm, skill, and industry, will feel that the publication of their 
combined work will rank among the most important contributions 


to the science of ophthalmology, and be a benefit to every prac- 
titioner. 


(2) Nordisk Ophthalmologisk Tidsskrift. Edited by Dr. 
E. Hansen Grut, in conjunction with Drs, J. (Copenha- 
gen), Z. NorpMAN (Helsingfors), Hj. Scu16Tz (Christiania), and 
J. Wipmark (Stockholm). Copenhagen: Jacob Lund, 1888. 

The first (double) number of this new journal is before us 
with nine original articles (147 pages), and selected abstract, 
from literature (20 pages). Unfortunately we do not understand 


the “ Nordisk ” language, but the well-known names of the editors 
and contributors guarantee this addition to the periodical ophthal- 
mological literature to be of value. The people of Scandinavian 
tongue not having had a special organ of ophthalmology, the 
“ Tidsskrift,” in the true sense of the word, will fill a want. The 
field of observation being great, and the workers in it men of 
knowledge, skill, and talent, the new journal. promises to be of 
importance both to its own and to other countries. 


(3) G. Harrrincg, F.R.C.S. The Refraction of the Eye. 
Third edition. Churchill (London); P. Blakiston, Son, & Co. 
(Philadelphia), 1888. 236 pages, profusely illustrated, Price, 55. 
6d. ($2). 

This book, in small octavo, handsomely gotten up, is a clear 
exposition of a special part of ophthalmology which cannot be 
mastered without considerable efforts. The little treatise will 
greatly assist the student. 


(4) Hy. R. Swanzy, F.R.C.S.I. A Handbook of the Dis- 


eases of the Eye. Second edition. London: H. K. Lewis, 
1888. 454 pp. Small octavo, beautifully printed and illustrated. 
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The second edition following the first in four years, is brought 
up to the latest publications, and constitutes for students and gen- 
eral practitioners one of the best text-books that we are acquainted 
with. Nothing essential seems to be omitted, but the extensive 
subject-matter is so concisely, clearly, and systematically pre- 
sented that the moderate size of the book is proof of the author’s 
constant consideration of the reader’s time. We recommend it 
unreservedly. 


(5) Max Knies. Grundriss der Augenheilkunde. Wiesba- 
den (Bergmann), 1888. One octavo volume of 320 pages and 30 
illustrations in the text. 

This treatise, like the preceding, is principally designed for 
the use of students and practitioners. It is nicely gotten up,,. 
clearly written, and systematically arranged. The author, well- 
known by his own investigations, had the advantage of being, for 
a number of years, chief assistant of O. Becker at Heidelberg and 
F. Horner at Zurich, whose views and practices are embodied in 
the book. 


(6) Three large monographs which have been reviewed in our 
systematic reports on the progress of ophthalmology, should here be 
specially mentioned on account of the high character of the inves- 
tigations they contain, and also forthe superb typography. All 
published by F. E. Bergmann, Wiesbaden, 1887. They are: 

E. Norpenson. Investigations on the Pathological 
Anatomy and Pathogenesis of Detachment of the Ret- 
ina. 255 pages of text, large octavo, and 27 excellent plates with 
explanatory description. 


J. Stituunc. Investigations on the Origin of Myopia. 
One octavo volume of 216 pages, with 71 figures in the text and 
17 lithographic plates. 

J. Micuet. On the Degeneration and the Decussation 
of the Optic Nerve. A folio volume of 91 pages and 4 plates. 

These works will be ornaments in the book-cases of oculists, and 
should be in every public library that has a medical department. 

H. K. 
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OBITUARY. 


Dr. Epwarp G. Lorine died suddenly in this city on April 234, 
at the age of fifty-one years. He was born in Boston in 1837, and 
after a stay abroad of a number of years, he completed his medi- 
cal education at the Harvard Medical School, After a brief resi- 
dence in Baltimore he settled in New York, where he soon gained 
recognition as one well versed in the science of ophthalmology. 
He interested himself mainly in the study of the refractive con- 
- dition of the eye, and many of his publications refer to that sub- 
ject. The modification of the ophthalmoscope designed by him 
has been extensively adopted among American oculists, and is 
well suited for the purpose for which it was devised. His life’s 
work was to be embodied in a text-book on ophthalmoscopy, of 
which, unfortunately, only the first volume had appeared when 
death overtook the author; it is to be hoped, however, that from 
the notes he left behind the work may be completed by other 
hands. His style was clear and forcible, essential qualities in 
dealing with the difficulties of this subject, making the perusal of 
his work a pleasure. 

His many good qualities gained for him the respect and ad- 
miration of a large circle of friends and the confidence of the 


community. Ophthalmology has lost in him an earnest and able 
worker, but his writings will secure for him a worthy position 
among its exponents. 


Dr. Josepu Avs died at Cincinnati, in May, of chronic heart 
disease, at the early age of forty-three. He was a native of that 
city, and after graduating from the Ohio Medical College, he 
spent some time abroad in the further pursuit of his studies. On 
his return to this country he became resident physician to the 
New York Ophthalmic and Aural Institute, a position he held for 
three years. In 1872 he took up the practice of his profession in 
his native city, and by his industry and skill, seconded by the 
influence of numerous friends, soon rose to a prominent position 
among his professional brethren. His attainments as an oculist 
and aurist received wide and general recognition, while his kind- 
ness of heart and amiable disposition endeared him to all who 
came in contact with him. His early death will be widely regretted. 
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